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CIL.-A.SS   II. 

CONSTITUTIONAL   DISEASES. 


CHAPTER  I 


GENERAL  REMARKS  ON  THE  PATHOLOGY  OF  CONSTITUTIONAL 
DISEASES. 

Wbile  the  Zymotic  diseases  become  developed  in  the  human 
body  under  the  direct  influence  of  agents  acting  from  without, 
the  Constitutional  diseases,  by  contrast,  may  be  said  to  become 
developed  under  the  influence  of  agents  generated  within  the 
body  itself,  and  acting  through  the  continuous  exercise  of  its 
fimetions.  The  original  organization  of  the  human  body  may  be 
of  such  a  kind  that  the  continued  and  prolonged  exercise  of  its 
functions,  in  place  of  preserving  the  system  in  a  healthy  state, 
ultimately  brings  about  diseases  of  various  kinds  in  the  daily 
course  of  development  and  growth,  which  (from  this  mode  of  origin 
and  development)  have  received  the  name  of  CONSTITUTIONAL 
Diseases.  All  of  them  are  eventually  attended  with  more  or 
less  local  manifestations  of  disease,  some  of  so  fixed  a  character, 
and  80  strongly  expressed,  that  the  local  lesions  which  may  prevail 
are  sometimes  looked  upon  (although  erroneously)  as  constituting 
distmct  diseases;  sudi,  for  instance,  as  the  joint  or  heart  affection 
in  rheumcUiam,  or  the  bone  affection  in  rickets. 

The  local  manifestations  of  those  diseases  which  belong  to  the 
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constitutional  class  are  invariftbly  the  expresBion  and  result  of 
pre-exigting  unhealthy  state  of  the  system,  without  which  m 
outward,  extraneous,  or  jiccidental  condition  could  call  them  mt 
existence;    although    such    conditions    might   determine    (as 
stimulus  would)  the  local  development,  external  manifestation,  or 
ex  precision  of  the  constitutional  disease. 

The  Constitutional  Diseases  are,  therefore,  all  associated 
with  what  is  termed  a  cached^ic  state  {packe^a),  or>  in  common 
language,  '^  a  bad  habit  of  body.'*  They  are  sporadic  diseases,  and, 
are  sometimes  discovered  to  be  hereditary.  Tlie  lesions  which 
attend  them  are  observed  to  be  rarely  limited  to  one  part  or  organ  j 
and,  before  death  ensues,  several  organs,  tissues,  or  apparatus,  not. 
necessarily  contiguous  to  each  other,  become  diseased,  and  new 
materials  of  a  heterologous  nature  may  grow  up  in  their  substance. 

In  the  local  lesions  are  to  be  found  those  elements  which  mark 
the  "  anatomical  charactei^s  *'  or  *'  anatomie4d  signs  "  of  the  several 
coastitntional  diseases. 

We  do  not  yet  know  why  one  organ  or  texture  should  be  either 
earlier  or  more  constantly  affecte^l  than  another  It  cannot  be 
explained  why  tubercle  selects  at  one  time  the  bronchial  glands 
for  its  main  nidus,  and  the  lungs  at  another;  nor  why  cancer 
infests  by  preference  the  mamma  and  the  uterus;  nor  why 
rheumatism  affects  the  white  fibrous  tissues;  nor  why  rickets 
affects  the  bones.  The  predilections  of  constitutional  diseases  to 
e:^ press  themselves  through  lesions  of  certain  organs  rather  than 
others  are  still  unexplained. 

The  eoui-se  of  m7i8iitu.iioiial  dismtses  is  generally  a  prolong^ 
one;  the  tendency  to  repeated  attacks  or  paroxysms  of  morbid 
action  exists  throughout  life;  and  the  local  expm^aions  of  disease 
may  ultimately  assume  a  perBistent  or  chronic  type,  complicated 
Mnth  and  cnmpliciiting  diseases  of  another  kind,  and  mutually 
aggravating  each  other. 

The  primary  implication  of  the  constitution  is,  in  the  greater 
number  of  cases,  sometimes  demonstrable;  but  sometimes  it  c^n 
Ih3  stated  only  as  a  matter  of  fair  induction  that  the  constitution 
h  affected  through  the  blood  and  the  relation  of  the  nutritive 
processes  to  it  Pyi^xia*  when  present,  is  secondary,  and  gen- 
erally dependent  on  the  iiTitition  produced  by  the  effort  to 
eliminate  some  morbid  material  The  re-absoiption  of  t!ie  ele- 
ments of  this  morbid  material,  or  a  persistence  of  its  existence 
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in  the  blood,  tends  to  affect  the   blood  secondarily;  and  this 
fiecoodarj"  blood  affection  tends  to  produce  secondary  changes  in 
the  soUdei     Thus  the  blood  changes  and  the  changes  in  the  solids 
continue  to  act  and  re-act  on  each  other.     Thus,  also,  the  consti- 
intional  diseases  are  not  traceable  to  the  extrinsic  action  of  a 
viru^,  and  have  none  of  the  properties  attached  to  infection.    The 
cotsetitutionsd  diseases  are  thus  apparently  generated,  developed, 
lad  sustained  under  the  inflnence  of  an  intrinsic  blood  poison, 
the  result  of  pervemon  of  the  nutritive  or  assimilative  functions  of 
the  individual,  and  are  frecjuently  detemiined  by  congenital  con- 
stitution or  hereditary  tendency.     "  It  seem^  strongly  probable/' 
writ*^  Dr.  Walshe,  ''that  each  member  of  the  group  has  its  specitic 
morljid  principle  in  the  blood,  nninterchangeable  with  the  rest, 
just  as  any  one  inras  is  iininterchangeable  with  others;  and  that, 
farther,  there  may  exist  for  each  constitutional  disease  its  specific 
curative  agent — an  antidote   for   each   poison.      In  the  greater 
number  of  these  diseases  a  more  or  less  obvious  disposition  may 
lie  traced  to  symmetrical  arrangement  of  the  anatomical  charaeters 
of  tie  Incal  lesions,  whetlier  these  be  external  or  inteniaL*' 

Ejcternal  physiognomical  differences  may  generally  be  recog- 
nized as  distinguishing  one  man  from  another,  and  due  to  the 
j*Mciiliarities  of  his  own  constitution — "persomil  peculiarities" 
These  are  due  to  what  haye  been  chilled  "  tmripe^umentt'  combined 
with  that  character  of  the  constitution  which  tends  to  the 
i^pated  exprcHsion  of  some  form  of  ilbhealth,  always  in  the  same 
wny;  and  to  which  the  name  of  diathesis  has  been  given.  Such 
exkmal  differences  between  man  and  man — such  personal 
jifcid kin  ties- — are  known  to  be  transmitted  from  parent  U}  child, 
and  are  tben  said  to  be  due  to  keredltiiry  transniission.  Tlie 
it)\Ahncy  to  the  expression  of  certain  forms  of  disease,  being  thus 
ixjm  with  such  children,  is  said  to  be  due  to  hereditary  pre- 
fU^pffniiion,  and  this  tendency  may  be  strong  and  evident,  or 
it  may  be  but  feebly  and  faintly  marked.  In  the  former 
bstADce  it  will  become  expressed  in  the  midst  of  circumstances 
*?ven  the  most  favourable  to  health.  Another  remarkable  feature 
in  tilt*  j>i\thology  of  constitutional  diseases  requires  special  notice 
^namely,  that  the  transmission  of  the  hereditary  tendency  may 
til  to  be  expressed  in  the  children  of  a  family  liable  to  diseases 
known  to  be  so  transmitted;  and  yet  the  tendency  may  appear  in 
tke  grandchildren.     The  tendency  is  thus  expressed  in  alta^ivMe 
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generations — the  law  of  "  atavism,'*  as  it  has  been  called  Tlie 
tendency,  thus  failing  to  appear  in  one  generation,  may  lie 
dormant,  and  at  last  burst  forth  "  in  some  collateral  branch  of  the 
family  tree ; "  thus  proving  that  tendencies  not  obviously  eaypressed 
by  the  parent  may  nevertheless  be  tran^smitted  by  him.  A  person 
therefore  cannot  be  considered  free  from  the  inheritance  of  consti- 
tutional maladies  simply  because  his  parents  may  not  have 
suffered  from  any  of  them:  and  now  it  is  admitted  that,  under  at 
least  three  generations,  the  investigation  of  hereditary  tendency 
is  uncertain. 

When  one  only  of  the  parents  is  the  victim  of  constitutional 
disease,  the  tendency  to  similar  constitutional  disease  is  most 
obviously  expressed  in  those  children  who  most  resemble  that 
parent  in  physical  conformation  and  appearance;  and  it  has 
been  observed  that,  when  both  parents  suffer,  the  tendency  will 
sometimes  be  expressed  more  often  in  the  daughters  of  the  family 
than  in  the  sons,  or  more  often  in  the  sons  than  in  the  daughters. 

It  is  especially  to  be  noticed  that  a  marked  distinction  ought  to 
be  made  between  those  which  are  about  to  be  described  as  "Consti- 
tutional Diseases"  and  those  which  are  sometimes  called  "Blood 
Diseases."  The  diseases  of  the  zymotic  class,  already  described, 
may  emphatically  be  termed  "  blood  diseases  " — diseases  in  which 
a  poison  from  without  affects  the  blood  and  establishes  a  specific 
disease;  but  the  constitutional  diseases  about  to  be  noticed  are 
"  blood  diseases  and  something  more.''  They  not  only  exhibit  an 
aptitude,  possessed  by  those  who  suffer  from  them,  to  assume 
peculiar  forms  of  morbid  action,  but  their  existence  stamps  upon 
every  other  morbid  state  with  which  they  may  be  combined  a 
most  untoward  effect.  Exudations  no  longer  proceed  to  healthy 
resolution.  A  chill,  which  otherwise  in  a  healthy  man  would  do 
no  harm,  is  followed  by  rheumatic  pains  and  swollen  joints  in  one 
whose  constitution  tends  to  rheumatism;  or  the  growth  of  tubercle 
may  commence  in  the  lungs  of  one  whose  constitution  is  tubercu- 
lous. A  bruise  is  followed  by  inflammation  and  an  unhealthy 
suppuration,  which  has  been  termed  scrofulous,  in  those  who  are 
stamped  with  the  diathesis  of  such  a  constitutional  disease ;  while 
the  influence  of  a  constitution  disposed  to  attacks  of  gout  or 
rheumatism  is  very  unfavourable  for  recovery  from  wounds, 
injuries,  and  other  severe  diseases.  On  the  other  hand,  it  is  to  be 
remembered  that  local  inflammations  depending  on  a  constitu- 
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tionaJ  cause  are  sometimes  remarkably  fugitive  and  transient.  So 
much  is  this  the  case  that  an  idiopathic  inflammation,  such  as  a 
pneumonia  or  bronchitis,  lasts,  as  we  know,  for  several  days;  but 
it  occasionally  happens  that  local  affections  having  all  the  char- 
acters of  inflammation  will  be  suddenly  established  in  peraons 
labouring  under  constitutional  diathesis  or  cdchexias,  and  these 
inflammatory  affections  will  run  their  course  and  terminate  in  as 
many  hours  as  the  others  may  take  days — may  appear  at  first 
even  more  formidable — ^but  the  very  fact  that  they  occur  in  a 
person  suffering  from  rheumatism  or  gout  enables  one  to  give  a 
more  favourable  prognosis  of  the  immediate  result  than  would 
perhaps  be  warrantable  in  the  case  of  a  person  otherwise  healthy. 
This  may  appear  paradoxical;  but  it  is  known  as  a  matter  of 
experience  that  when  visceral  inflammations  appear  in  the  train  of 
rheumatism,  for  example,  they  run  a  materially  more  favourable 
course,  as  a  general  rule,  than  if  generated  under  some  other 
influence  (Graves,  Walshe).  This  fact  it  is  necessary  to  bear  in' 
mind  during  the  examination  of  all  cases  of  constitutional  diseases, 
for  it  may  help  to  explain  many  apparent  anomalies  amongst  the 
diseases  of  this  class. 

Br.  Walshe  has  specially  called  attention  to  the  very  Complex 
and  dangerous  forms  of  disease  which  result  when  miasmatic  and 
enthetic  diseases  (or,  as  he  terms  them,  acute  specific  diseases) 
are  complicated  with  the  diathesis  of  constitutional  diseases.  He 
shows,  further,  that  constitutional  diseases  and  miasmatic  diseases, 
when  they  co-exist,  exercise  an  unfavourable  reciprocal  influence 
ijpon  each  other  {Med.  Times,  1855). 

The  reader  will  therefore  be  pleased  to  observe  and  remember 
^at  the  term  "  Constitutional,"  applied  to  disease  as  used  in 
this  text-book,  is  not  synonymous  with  General  or  Extensive, 
as  used  by  some  writers. 

The  diseases  of  this  class  are  conveniently  arranged  into  the 
two  following  orders,  namely : — (1.)  Diathetic  diseases;  and  (2.) 
Tvhercvdar,  phthisical,  or  wasting  diseases. 


CHAPTER  11. 

DETAILED  DESCRIPTION  OF  THE  DIATHETIC  ORDER  OF  CONSTITU- 
TIONAL DISEASES. 

Diseases  belonging  to  this  order  are  represented  by  rheumatism 
and  gout,  also  by  those  affections  in  which  an  alteration  in  the  pro- 
portions or  qualities  of  the  elements  of  the  blood  is  the  obvious 
and  prominent  fa<^,  such  as  ancemiay  leucocythemia,  cyanosis,  and 
probably  the  Tuorbus  Addisonii;  and,  lastly,  by  those  diseased 
states  of  the  constitution  which  manifest  themselves  by  such  alter- 
ations of  the  urine  as  are  sufficiently  indicated  by  the  oocalic  acid, 
the  xanthic  oxide,  the  cystic  oxide,  the  lithic  acid  diathesis,  the 
diabetic  state.  Bright' s  disease,  beriberi,  rickets,  asthma,  and  the  like. 
.  With  reference  to  the  term  "  diathesis,"  it  is  to  be  explained 
that  there  are  certain  states  of  the  human  body  which  physicians 
have  called  "  morbid  dispositions"  {diathesis  morbosoe).  The  term 
diathesis  is  used  extensively,  and  sometimes  vaguely.  By  it  path- 
ologists have  meant  to  designate  often  an  unknown,  impalpable, 
undefined  state  of  the  human  constitution,  the  existence  of  which 
is  sometimes  assumed,  or  is  sometimes  legitimately  inferred  by 
inductive  reasoning,  and  which  then  is  made  to  explain  the 
characteristic  tendency  of  some  morbid  constitutional  state,  which 
betrays  itself  by  repeated  local  manifestations  of  morbid  action 
(Craigie).  a  rheumatic  diathesis,  a  gouty  diathesis,  a  cancerous 
diatliesis,  a  lithic  acid  diatliesis,  are  all  thus  spoken  of  It  is  now, 
therefore,  generally  understood  to  imply — (1.)  The  existence  of 
latent  conditions  in  the  constitution  of  the  body  itself,  necessary 
for  the  development  of  peculiar  diseases;  (2.)  A  tendency  to  the 
development  of  special  and  peculiar  diseases  during  the  course  of 
the  nutrition  and  other  morphological  changes  between  the  solids 
and  fluids  of  the  body,  and  which  are  only  influenced  by  the 
operations  of  agents  from  without,  acting  as  stimuli  or  excitants 
to  the  morbid  development 

RHEUMATISM— /?Aetima^wmM*. 

DefixiitioiL — Febrile  excitement,  probably  due  to  a  morbid  state  of 
the  system  hy  constitutional  development,  and  expressed  by  injlam- 
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\rtiion  o/a  peculiar  kind  ifi  fJm  parts  about  thej&hUs,  especially  in 
ihe  t^iite  jibrouB  tiamies — suu^k,  for  iiistajhce,  (is  the  shmtfis  of  tJte 
muscles  and  mumular  Jibre^,  tendons,  apoti&iirosiB,  bursm,  cap- 
mlar  li^^ments,  perimteum.,  and  perica^rdium.  The  varia^Jis  heal 
fh^iumiena  of  the  dis&Me  haife  a  tendenct/  t4)  shift  from  part  to 
jKirt,  tJte  viost  ^^emote  from  each  other;  and  the  febrile  state  is 
t\csmnpani€d  by  jxrofum  add  exerethiw  from  the  diin,  hy  the 
9iftimtm7i^  in  mmB  oases,  of  large  quantUles  of  mne  and 
itulpfmric  acid  through  the  kidneys,  and  by  a  higfdy  fibrinous 
mdUimi  uf  the  bknxi, 

Htliology,— Various  opinions  have  been  entertahietl  from  time 
to  time  regarding  the  natare  of  this  disease.  In  the  most  recent 
nosological  ai-nmgernent  of  Dr.  Fan*  (that  for  the  Array  Medical 
Btjmrtinent,  and  given  in  the  first  part  of  this  text-book),  it  has 
bajn  placed  under  the  order  of  mioimiatic  diseases  But  the  most 
lemit  jnq«irei-s  into  the  nature  of  rheumatism  (Easham,  Gakrod, 
FuLLEfi)  show  that  it  acknowledges  no  general  external  source, 
tnd  it  is  not  even  yet  demonstrated  that  any  definite  oftending 
imtter  or  poison  pervades  the  system.  It  is  prt^sumed,  however, 
by  inductive  reasoning,  that  some  inorbid  material  is  geiiemted 
by  and  within  the  bodies  of  those  in  whom  rheumatism  ia  fully 
fl^;\\^l<)ped,  and  that  it  is  not  absorbed  from  without 

Evitlence  of  the  poisoned  sUite   of  the  blood   exists   in — (1.) 
Tlie  symmetrical  development  of  the  local  symptoms — a  pheno- 
menon which  obtains  in  all  disorders  connected  with  a  vitiated 
i^iHiditiou  of  the  ch'culating  fluid  (Budd)  ;  (2.)  The  constancy  of 
pmmonitoiy  fever,   or  of  fever  associated  with  the  progressive 
development  of  the  disease,  with  a  large  number  of  local  symp- 
toms, atid  lesions  of  internal  organs,  occurring  simultaneously; 
(1}  A  series  of  observations  by  Chomel  (Legon-s  de  Climque  Medi- 
^kj  tend  to  show  that  the  intenial  inflammations  in  rheumatism, 
iike  these  of  mnall-pox,  typhus,  scarlatina,  and  the  like,  are  refer- 
Ui  an  altenition  of  the  animal  fluids,  and  more  especially  of 
le  Uuod ;  (4,)  The  phenomena  of  metastasis,  when  it  does  occur, 
poiutfi  to  a  morbid  mutter  in  the  blood  itself  as  an  explanation  of 
the  occurrence  (Holland,  Fuller).     The  most  constant  morbid 
lition  of  the  blood  in  rheumatism  is  the  abnormal  relative 
rtions  which  become  developed  between  the  Jibrins  and  the 
Wftt^  elements ;  the  mean  of  the  Jibriun  to  ihe  stdtue  elements 
laug  in  the  relative  pTOportion  of  T'lOS  to  8478  in  1,(JOO.    In 
normal  blood  ik^Jibriiie  rarely  exceeds  3  in  1^000, 
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The  following  circumstances  point  to  the  constitutional  origin 
of  this  disease — (1.)  The  victims  of  rheumatism  are  apt  to  expe- 
rience symptoms  clearly  denoting  at  an  early  period  of  life  certain 
functional  derangement,  which  leads  to  impairment  of  general 
health  (Fuller,  Todd,  and  Chomel).  (2.)  Rheumatic  patients 
are  sensitive  to  atmospheric  vicissitudes,  prone  to  perspire,  and 
their  perspiration  has  a  sour,  disagreeable  odour,  whilst  their 
urine,  though  usually  clear  when  passed,  not  unfrequently  deposits, 
on  cooling,  a  red,  brick-dust  sediment  of  lithates  and  lactates. 
By  such  constitutional  signs  the  "rheumatic  diathesis"  is  indi- 
cated. (3.)  The  heart  of  such  persons  is  irritable,  and  prone  to 
take  on  inflammatory  action,  and  its  nutrition  is  apt  to  become 
perverted.  (4.)  A  change  of  the  mode  of  living  has  been  observed 
to  induce  the  rheumatic  diathesis.  (5.)  The  long  continuance  and 
frequent  recurrence  of  symptoms,  or  paroxysms  of  the  disease, 
also  point  to  a  constitutional  origin  of  the  materies  morbi  of 
rheumatism. 

It  was  first  suggested  by  Dr.  Prout  that  all  the  phenomena  of 
rheumatism  are  referable  to  the  presence  of  lactic  acid  developed 
too  freely  or  abundantly  in  the  system— a  suggestion  adopted  by 
Drs.  Fumivall  and  Todd,  and  subsequently  by  Drs.  Headland, 
Fuller,  and  Mr.  Spencer  Wells.  Before  the  starch  of  the  food  can 
be  applied  to  the  maintenance  of  animal  heat,  it  has  to  be 
converted  into  lactic  acid,  which  then  combines  with  oxygen 
to  form  carbonic  acid  and  water;  and  whatever  tends  to  inter- 
fere with  this  normal  series  of  changes  from  taking  place  may 
lead  to  the  accumidation  of  lactic  acid,  or  other  allied  acids,  in 
the  system. 

Dr.  Fuller  believes  the  poison  of  rheumatism  to  be  identical 
with  some  natural  excretion  of  the  skin,  and  he  grounds  his 
belief  chiefly  on  the  following  circumstances: — (1.)  That  when 
the  skin's  action  is  interfered  with,  especially  in  old  people,  pains 
or  stiffness  of  a  rheumatic  character  are  generally  the  conse- 
quences; (2.)  That  the  perfect  development  of  the  means  which 
^nature  adopts  to  relieve  these  symptoms  suggests  a  relationship 
between  rheumatism  and  cutaneous  excretion.  "  No  sooner  is  a 
person  attacked  by  the  disease,"  writes  Dr.  Fuller,  "  than  exces- 
sive perspiration  is  set  up,  as  if  with  the  view  of  getting  rid  of 
some  peccant  matter,  and  the  secretion  is  most  profuse  at  the  very 
part  where  local  inflammation  is  taking  place."  Nevertheless^ 
although  rheumatism  is  undoubtedly  stamped  with   a  peculiar 
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_wliidi  ire  intractttble  even  to  long  treatiiient,  and  often  lead  to 
BtiDctlon  of  the  joint.  The  strongest  e^denoe  of  the  tendency 
tlilckeQiDg,  eonsolidation,  and  adhesion  of  pai-ts  may  be  seen 
in  die  immense  effusions  of  lymph  which  take  place  in  rfimintitic 
nrditis,  sometimes  covering  the  whole  surface  of  the  heart 
%iwJ  |iericardiujn  with  a  layer  of  lymph  half  an  inch  io  thickness, 
md  rbose  irregular  surface  has  been  compiu^d  to  a  honeycomb, 
» calf's  stomach,  or  to  the  external  aspect  of  a  pine-apple. 

It  is  nu^  tbat  the  exudative  process  in  acute  rheumatism 
dvonces  to  suppuration.  It  has  been  observed,  however,  some- 
^mm  in  the  muscles,  but  more  commonly  within  the  cftpaulcQ  of 
tfe joint  (Stobl,  Chdmel,  MoR£Atr,  Piorry,  Ceuyeilhier,  Bouil- 

Um,  MACLEOD). 

Ulceration  of  texture  in  some  paj:ts  affected  is  by  no  me^ns 
Uttosual  in  cases  of  rheumatii*m,  sometimes  perforating  capsular 
membranes  or  destroying  ligaments,  but  more  frequently  eroding 
amljLg^^  ajid  the  ends  of  bones,  A  remarkable  change  some- 
times takes  place  in  the  bones  of  rheumatic  joints  when  the 
cartilages  have  been  lost  They  become  enlarged,  arjd  almost 
ehumitiud  from  increased  ossific  deposit,  causing  not  only  a  change 
of  fona  in  the  articular  extrnmity,  but  presenting  a  ^mechaaical 
t^U?tacle  to  the  motion  of  the  joint.  When  the  hip-joint  is  affected^ 
tk  acetabulum  becomes  deeper  and  wider  than  natural,  and  the 
hwtl  of  the  femur,  flattened  and  expanded^  assumes  something  of 
tile  shape  of  a  tuniip. 

The  parts  most   commonly  ailccted  are  the  joints,  and  such 

k.^turea  as  are  composed  principally  of  the  white  hbrous  tissue. 

Ao(sc»nlingly,  the  valvular  apparatus  of  the  heart,  its  hbro-serous 

esjvering,  the  strong  white  gUstemng  sac  of  the  pericaixlium,  are 

parts  which  most  frequently  suffer.     Some  joints  are  more  prone 

thau  others  to  be  attacked,  such  joints  also  being  more  exjXiseJ, 

tiees,  the  feet,  the  ankles,  the  wrist,  and  the  hands  are  the 

st  commonly  implicated;  next  in  order,  jjcrhaps,  follow 

he  elbows,  and  then  the  shoulders  and  the  bipR,     The  larger 

ijuints  suffer  more  frequently  than  the  amidler,  and  the  small  joints 

li>f  the  hands  and  fingci's  more  commonly  than  those  of  the  feet, 

Tosnte  which  have  been  injured,  such  m  those  which  have  been 

oed,  are  more  apt  to  suffer  than  others;  so  also  those  parts 

Icb  are  exercised  violently,  when  that  exercise  is  long  continued. 

ien?  is  a  tendency  to  the  symmetrical  implication  of  joints. 
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Whatever,  therefore,  the  poison  may  be  which  induces  the 
rheumatic  state,  it  is  one  which  appears  to  be  generated  within 
the  system  as  the  result  of  faulty  metamorphosis — that  many 
agencies  may  conduce  to  the  formation  of  the  poison,  and  to  its 
retention  within  the  system.  Whatever  the  poison  may  be,  it 
does  not  seem  to  be  absorbed  from  without.  It  is  inbred,  and  not 
derived  from  extrinsic  sources.  The  researches  of  Dr.  Farkes  lead 
to  the  belief  that  it  is  some  substance  rich  in  sulphur. 

The  parts  affected  in  rheumatism  are  for  the  most  part  the 
ligaments,  fascice,  aponeurosis,  periosteum,  periclumdriura,  ten- 
dons,  bursce,  and  serous  membranes  of  the  heaH  and  brain;  but 
the  joints  and  surrounding  structures  are  the  parts  most  fre- 
quently affected ;  and  the  heart,  the  kidneys,  and  the  arteries  all 
sometimes  suffer.  A  red  and  injected  state  of  the  vessels  of  some 
of  these  structures  is  often  the  only  evidence  after  death  of  the 
existence  of  any  approach  to  inflammatory  action,  especially  in 
the  synovial  membranes,  the  pericardium,  or  membranes  of  the 
brain. 

The  diffuse  redness  and  injection  of  the  vessels  may  terminate 
by  resolution,  or  serum  may  be  effused.  Serous  inflammation  is 
extremely  common,  and  is  evinced  by  the  swollen  state  of  the 
bursa?  and  parts  external  to  a  joint,  often  by  an  evident  fluctua- 
tion within  the  cavity  of  a  joint;  and,  should  the  patient  die, 
the  cavities  of  the  arachnoid  and  of  the  pericardium  may  be 
found  loaded  with  serum,  the  latter  often  to  the  extent  of  many 
ounces. 

One  of  the  most  frequent  results  of  acute  rheumatism  is  the 
tendency  to  thicken  parts,  and  to  cause  opposing  surfaces  to 
adhere.  The  connective  tissue  surrounding  the  diseased  articula- 
tion is  often  not  only  found  thickened,  but  infiltrated  with  a  loose 
coagulable  lymph.  The  tendinous  sheaths  and  capsular  ligaments 
sometimes  exhibit  the  same  alterations.  After  a  time  the  new 
material  becomes  consolidated,  and  m  this  manner  parts  are 
bound  down,  and  the  motion  of  joints  greatly  and  sometimes 
permanently  impaired.  The  alterations  of  the  synovial  membrane 
are  not  the  least  curious  of  the  changes  which  occur  in  rheumatic 
joints  from  the  adhesive  process.  The  tissue  is  not  only  often 
thickened,  but  villous  processes,  like  the  papilla?  of  the  tongue 
of  herbivorous  animals  (only  soft  and  red),  and  dipping  into  the 
depressions  around  the  neck  of  the  bone,  arc  occasionally  formed, 
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jqjpafeiit  differenee  of  opinion  as  to  which  are  the  cases 

peculiarly  prone  to  heart  disease.     Dr.  Latham  and  Dr.  Watson 

Me  that  *'  pericarditis  is  not  raore  to  be  looked  for  when  the 

&me  k  severe  than  ivhen  it  ia  mild;"   but,  aceording  t*)  the 

espeiience  of  Dr.  Fuller,  it  is  inconsistent  to  believe  that  it  often 

ocelli?  id  cases  which  ai^  not  characterissed  liy  active  symptoms  of 

(fease.    *'  Wlienever  I  have  met  it/'  he  writes,  "  even  though  the 

artieuiar  inflammation  may  have  been  slight  or  evanescent,  the 

febrile  disturbance  haR  always  been  severe,  and  accompanied  by 

profuse  ntid  sour-stnelling  perspiration/*     His  experieoce  exprnssed 

miineriadly  stands  m  follows: — "  That  whereas  pericarditis  occurs 

(mce  in  about  every  6  3  patients  suffering  fi^m  acute  rhcumati.^ni, 

ihlwfi  not  accompany  above  one  in  eveiy  665  cases  of  the  sub- 

Iuteform;"  and  his  experience  in  this  respect  is  consistent  with 
duit  of  M,  Bc»uillaud,  Drs.  Macleod,  William  Budd,  and  Copland. 
In  many  instances  the  heart  remains  unaffected  tlirougliout  tlie 
ittnek;  and  though  it  does  sometimes  suffer  even  in  the  milder 
ns,  it  is  most  commonly  damaged  in  those  instances  which  are 
mtki^fl  by  uniLSual  severity  of  their  general  symptoms,  by  the 
BumWr  and  intensity  of  the  articular  inrtammations>  and  by  tlie 
rapidity  and  frequency  of  their  migration.  It  h  found  in  youth, 
in  women  rather  than  in  men,  in  those  persons  wlio  have  been 
weakened  by  illaess,  or  by  large  and  repeated  bleedinn^s,  and  in 
thoae  peculiar  states  of  the  system  marked  hj  a  deficiency  of  red 
Ulobales  in  the  blood,  wlien  the  heart's  irnhiljility  is  much 
ificTejjsed,  and  pal  pi  tuition  is  readiiy  induced.  These  arc  the  cases 
m  which  caniiac  inflammation  is  mo8t  Uable  to  arise  during  an 
ittack  of  rhetimatism  (Fuller). 

Tlie  forms  of  disease  from  which  the  heart  Is  apt  to  suffer  in 
cases  of  rheumatism  are — (1.)  Inflammation  of  the  pericardium  or 
eridocanlium;   (2,)  Infiammation  of  the  substance  of  the   heart 
itself;  (3.)  Fibrinous  vegetations  on  the  valves  and  on  the  lining 
fuembnine  of  the  heart,  independent  of  endocardial  inflammation. 
These  vegetations,  like  other  exudations,  are  doubtless  common 
in  endocarditis,   but  they  are  essentially  independent  of  endo- 
cardial  inflammation,  and  may  take  place  without  its  occurrence, 
^irblle  endocardial  inflammation  does  not  necessarily  produce  them 
HS^KES,  ORMERt*D,  Fuller).     These  fibrinous  deposits  seem  to 
pis  more  immediately  connected  with  the  abnormal  condition  of 
the  cinmlating  fluid ;  for  they  are  almost  entirely  confined  to  cases 
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The  constitutional  expression  of  the  disease  may  persist  without 
the  implication  of  any  external  organ ;  but  not  unfrequently  the 
investing  or  lining  membmne  of  the  heart  becomes  inflamed,  and 
so  do  the  lungs  or  pleurae — complications  whose  existence  had 
been  long  unnoticed,  or  at  least  unconnected  with  the  state  of 
rheumatism. 

The  heart  aflections  embrace  both  the  immediate  and  the  sub- 
sequent dangers  in  an  attack  of  rheumatism.  The  occurrence  of 
the  heart  afi'ection  was  at  one  time  considered  as  due  to  a  retroces- 
sion of  the  disease  from  the  external  parts,  and  its  consequent 
transfer  to  the  membranes  of  the  heart.  But  endocardial  or 
exocardial  inflammation  may  occur  as  the  flrst,  and  be  for  some 
time  the  only  local  symptom  of  the  disease  (Watson,  Hope, 
Hache,  Graves,  Taylor,  Fuller,  and  others).  Acute  rheu- 
Tiiatisrri  and  pericarditis  may  also  co-exist  without  any  articular 
affection  (Hache,  Graves,  Taylor);  and  the  cardiac  complica- 
tion sometimes  even  precedes  by  several  days  the  access  of 
articular  redness  and  gfwelling;  and  even  in  cases  where  it  does 
not  take  place  until  after  inflammation  of  the  joints  has  been 
set  up,  it  is  rarely  preceded  or  accompanied  by  subsidence  of  the 
previously  existing  articular  inflammation.  In  other  words,  in 
the  gi'eat  majority  of  cases  it  has  been  shown  that  no  connec- 
tion can  be  traced  between  the  two  sets  of  actions,  beyond  their 
origin  in  one  common  source  of  mischief— in  one  poison  which 
excites  inflammation  now  at  one  spot  and  now  at  another;  at  one 
time  attacking  several  joints  simultaneously,  or  in  succession,  and 
then  the  investing  or  lining  membrane  of  the  heart;  at  another 
time  reversing  the  order  of  attack,  and  exciting  inflammation 
first  of  the  heart  and  then  of  the  articular  structures.  Hence, 
although  rheumatic  inflammation  of  the  heart  may  possibly  be 
connected  in  some  rare  instances  with  the  sudden  subsidence  of 
articular  inflammation  and  the  transfer  of  irritation  from  the 
external  parts,  it  must  be  regarded  in  most  instances  as  a  mere 
coincidence,  and  as  an  extension  of  the  IocaI  manifestations  of  the 
disease  (Fuller). 

As  a  general  rule,  like  the  severe  cases  of  articular  rheumatism, 
the  occurrence  of  cardiac  complication  may  be  expected  in  cases 
remarkable  for  the  severity  of  their  general  symptoms.  But  from 
the  nature  of  this  disease  all  cases  are  liable;  and  the  cardiac 
symptoms  may  for  a  time  be  the  only  ones.     Hence  has  ari,sen 
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(mm  of  rlieumatism  are  seldom  accompimied  by  any  swelling  or 
other  external  symptom. 

Vhen  c«tan"hal  affections  arc  prevalent,  inflammation  of  tlie 
lun^  or  their  investing  membranes  may  be  expected  Acute 
iflflftmraation  of  tbe  sclerotic  coat  of  the  eye  is  not  uncommon, 
Mui  npjiears  to  be  most  of  all  liable  to  occur  in  cases  wbere  the 
teidPHcy  to  gout  prevails  as  well  aa  the  rheumatic  condition, 
Itillaiiirnation  of  the  brain  or  of  the  investing  membranes  is  one 
^f  the  mo^t  frightful  but  happily  rmre  complicAtiona,  Cases  of 
active  maniatal  delirium,  sympathetic  and  sympttimatic,  of  cardiac 
fir  pulmonary  disease,  or  of  the  general  vitiated  condition  of  the 
cirmlating  fluids  have  ako  been  recorded. 

"It  is  worthy  of  note,"  writes  Dr.  Fuller,  in  conjectures  regard- 
ingtlie  reason  why  constant  lesions  of  particular  textures  occur 
in  rbeurnatijm,  "  that  the  textures  most  commonly  implicated  are 
|il  examples  of  the  albuminous  and  gelatinous  tissues,  from  the 
supposition  of  which,  in  the  wear  and  tear  of  the  body,  are 
femed  those  secondary  organic  compounds,  the  Hthic  and  lactic 
ftcida,  witli  which  gout  and  rhenmatism  are  intimately  connected;** 
and  pniViabty  ako,  he  might  have  added,  the  increase  of  fibrin, 
John  Simon  ha^  conclusively  indicated.  It  may  be  for  this 
t^\lm,  therefore,  that  the  rheumatic  poison  has  a  sj>ecinl  affinity 
fi)r  the  fibrous  and  fibro-serons  textures  througl»out  the  body,  and 
files  more  especially  upon  those  which  ai-e  in  any  way  subject  to 
itation.  According  to  the  intensity  of  the  febrile  disturbance, 
fMctsured  b^  the  ikernumiete}\  so,  caateris  paribmf  would 
flppejir  to  be  the  liability  to  inflammation,  whether  of  the  joints, 
the  liejirt,  or  any  other  part  of  the  body;  and  the  increase  of 
tMUfmmture  above  984"  Fahr.  will  give  a  tolerably  accurate 
measure  of  the  amount  of  the  poison  present  in  the  system,  and 
of  the  patient  9  susceptibility  to  its  inflnence.  The  number  and 
joleosity  of  the  articular  inflamuiations,  and  the  proneness  they 
exhibit  to  shift  their  quarters,  scr\*e  also  as  guides  to  the  proba- 
bility of  heart  or  other  internal  affections  ;  and  the  extreme 
liability  to  cardiac  inflammation,  engendered  by  the  repression  or 
napid  subsidence  of  the  articular  inflammation,  is  explicable  by 
the  greater  quantity  of  the  poison  which  is  thus  suddenly  thrown 
hto  the  blood  s  current  (FULLim), 

Pjmptonu*^ — ^Bheumatism  may  be  acute  or  chronic ;  but  the  pro- 
portion of  ca^es  of  the  latter  is  infinitely  greater  than  of  the  former. 
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accouipaiiied  by  acute  and  ■widG-spreading  inflaniinatioi 
conditions  productive  of  unusual  quauiities  of  fibrin  in  the  bloodj 
and  which  tend  to  impair  its  solubility.  The  statistics  of  Dr. 
Barclay,  in  the  M^d.-Chir,  Traiia.,  voL  xxxi,,  confirm  these  obser- 
vations. 

But  although  endocardial  inflammation  may  fail  io  the  firsli 
i!iatance  to  produce  the  fibrinous  deposits  on  the  valves,  yet  such 
endocardial  atUicks  leave  behind  tliem  a  tendency  to  endoc-ardial 
degeneration.  The  most  common  lesion  which  thus  results  is  the 
fibroid  degeneration  of  the  valves — a  rheumatic  lesion  which  may*; 
occur  witliout  any  articular  symptoms.  It  slowly  advances  fmm 
year  to  year,  with  a  gradual  but  constant  and  more  undoubted 
expression  of  symptoms;  and  ultimately  the  implication  of  im- 
portant viscera  (e.  g.^  fibroid  degeneration  of  the  kidneys,  cedema 
and  anasarca)  ensues, 

Eheuniatism  k  often  protmcted  and  rendered  complex  by  other 
lesions  besides  those  of  the  heart.  The  difleront  muBcles  of  the 
iKjdy,  their  faiseia,  or  tendons,  in  addition  to  the  joinb^,  or  in- 
dependent of  them,  are  often  the  seat  of  chronic  rheumatism,  and 
there  are  few  structures  of  this  kind  that  entirely  escape.  Tim 
scalp,  for  instance,  is  often  aflected.  Tlie  muscles  of  the  eye  are 
oceaaionally  so:  Stohl  quotes  one  case  in  whicli  the  patient 
squinted  while  the  disease  lasted.  Rheumatism  of  the  face  is  by 
no  moans  unfrequent,  and  the  muscles  of  the  laiynx  are  occasion- 
ally iifiTccted,  causing  aphonia.  Everybody  is  familiar  with  th© 
rheumatic  afiection  termed  **  crick  in  the  neck/'  and  which  at  the 
^me  time  may  ftifect  the  articulations  of  the  c1a\ncle  and  inter- 
costal muscles.  Rheumatism  of  the  abdominal  muscles  is  by  no 
meiins  rare,  the  principal  pain  being  at  their  insertions  into  the 
erlHia  of  the  ilium,  Lumhago  is  well  known  as  a  rheumatic  affec- 
tion of  the  sheatliB  of  the  fleshy  mass  of  the  lumbar  muscles,  on  one 
or  on  both  sides  of  the  loins,  extending  often  to  the  ligaments  of 
the  sacrum.  The  pain  is  increased  by  every  movement  of  the  back, 
or  pressure  on  the  muscles  implicated  The  insertion  of  the  UjkIo 
AchUUji  into  the  08  adme  is  another  frequent  seat  of  rheumatism; 
but  no  parts  are  more  otlen  or  more  painfully  afl'ected  than  the 
tendinous  structure  of  the  soles  of  the  feet  When  the  neuril- 
emma of  the  sciatic  nervo  is  affected,  such  rheumatism  is  one  form 
of  eckitica,  Phtirodyru  designates  the  rheumatism  of  the  inter- 
costal masclesj  or  the  fibrous  fascia  which  encloses  them.    These 
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forms  of  rheumatism  are  aeldom  accompanied  by  any  swelUug  or 
other  esrfeernal  symptom. 

When  catan^hal  affections  are  prevaJent,  inflammation  of  the 
iBDgs  or  tlieir  iDvesting  membranes  may  be  expected  Acute 
iDfljimniation  of  the  sclerotic  coat  of  the  eye  is  not  uncommon, 
md  appears  to  be  most  of  all  liable  to  occur  in  cases  where  the 
tendency  to  gout  prevails  as  well  as  the  rheumatic  condition. 
Iniamiwation  of  the  bmin  or  of  the  investing  membranes  is  one 
ijftlie  most  frightful  but  happily  rare  coraplicationa  Cases  of 
Bi'tire  maniacal  delirium,  sympathetic  and  symptomatic,  of  cardiac 
or  puhnooary  disease,  or  of  the  general  vitiated  condition  of  the 
drculiiting  fluid,  have  also  been  recorded* 

''It  h  worthy  of  note,"  writes  Dr.  Fuller,  in  conjectures  regard- 
ing tbe  reason  why  constant  lesions  of  particular  textures  occur 
in  fhenniatism,  *'  that  the  textures  most  commonly  implicated  are 
ill  examples  of  the  albuminous  and  gelatinous  tissues,  from  the 
Jwomposition  of  which,  in  the  wear  and  tear  of  the  body,  are 
fomied  those  secondai^^  organic  compounds,  the  lithic  and  lactic 
k,with  which  gout  and  rheumatism  are  intimately  connected;** 
probably  also,  he  might  have  added,  the  increase  of  fibrin, 
as  John  Simon  has  conclusively  indicated.     It  may  be  for  this 
oiuse,  tlierefore,  that  the  rheumatic  poison  has  a  sf)ecial  aflinity 
for  the  fibrous  and  fibro-serous  textures  throughout  the  body,  and 
s  more  especially  upon  those  which  are  iu  any  way  subject  to 
litation.      According  to  the  intensity  of  the  febrile  disturbance, 
^  nmsitttd  by   ike    thermimider,   so,    ca^teriM  2jaribu8,   would 
appear  to  be  the  liability  to  inflammation,  whether  of  the  joints, 
tiie  heart,  or  any  other  part  of  the  body;  and  the  increase  of 
I  temperature  above    98  4"  Fahr.  will    give  a  tc^lerably  accurate 
meaeure  of  the  amount  of  the  poison  present  In  the  system,  and 
^f  the  patient's  susceptibility  to  its  influence.     The  number  and 
i  intcDsity  of  the  articular  inflammations,  and  the  proneoess  they 
I  exhibit  to  shift  their  quarters,  serve  also  as  guides  to  the  proba- 
Ibility  of  heart   or  other   internal   affections ;   and  the  extreme 
Hiability  to  cardiac  inflammation,  engendered  by  the  repression  or 
rapid  subsidence  of  the  articular  inflammation,  is  explicable  by 
the  greater  quantity  of  the  poison  which  is  thus  suddenly  thrown 
at-o  the  blood's  curi*ent  (Fuller). 
Symptoms. — ^Eheiunatism  may  be  acute  or  chronic ;  but  the  pro- 
»ition  of  cases  of  the  latter  is  infinitely  greater  than  of  the  former. 
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Acute  rheumatism  expresses  itself  by  a  severe  inflammation  of 
the  feet,  of  the  hands,  or  of  the  larger  joints,  as  the  wrist,  ankle> 
knee,  hip,  elbow,  and  shoulder-jointj  or  of  one  or  more  of  these 
j>arts,  and  this  is  usuaUy  accompanied  by  severe  inflanimatory 
fever.  These  affectionB  often  constitute  the  whole  diseaise  ;  but  in 
i3ome  ea^^es,  either  with  or  withont  the  subsidence  of  the  articular 
inflammatioD,  the  heart  or  pericardium,  or  the  membranes  of  the 
bmin,  become  the  seat  of  rheumatic  inflammatioTi.  Tlie  proporticMi 
of  persons  whose  heiut  is  thus  afiected  probably  varies  according 
to  the  treatment,  and  other  circumstances  noticed  in  the  former 
section.  Bouillaud  estimates  the  number  at  more  than  one*halt 
or  as  64  in  114  cases,  and  Dr.  Macleod  at  one-fiftli.  The  affection 
of  the  raembranea  of  the  brain  is  much  mom  rare,  but  the  propor- 
tionate number  is  not  determined* 

In  an  attack  of  acute  rheumatism  the  fever  often  precedes 
by  twenty-fom*  or  forty-eight  hours  the  inflammation  of  the 
joints ;  but  this  is  not  constant,  for  in  some  instances  the  local 
and  general  symptoms  are  contemporaneous,  while  in  others  the 
inflammation  of  the  joints  is  established  before  the  accession  of 
the  fever* 

Tlie  fever  which  attends  acute  rheumatism  is  well  marked  and 
striking,  and  symptoms  of  functional  derangement  pressent  them- 
selves long  before  ita  full  development.  Before  actual  fever  ifi 
established,  the  ]mtieDt  feels  "out  of  soHs"  and  unusually  sensi- 
tive to  atmospheric  vicissitudes*,  he  looks  pale,  with  a  sallow, 
unhealthy  complexion,  and  a  dull  eye  with  yellowish  conjunctivae. 
The  chilhuess  or  shivering  with  which,  in  common  with  other 
acuta  fevers,  it  is  ushered  in,  speedily  passes  away,  and  is  followed 
by  gi-eat  heat  of  the  skin,  and  by  copious  but  partial  perspiration, 
ahnoBt  invariably  acid,  reddening  litmus  paper,  and  of  a  disagree- 
able sour  odour,  It  is  a  mistake  to  suppose  that  much  perspira- 
tion is  useless.  It  is  natures  cure  for  the  disease.  It  may  be 
"  wasting  and  enfeebling,"  as  excessive  perspiration  always  is,  but 
it  is  highly  sanative ;  and  if  it  does  not  occur,  the  pains  are  always 
mt«e  ejccessive,  and  the  constitutional  symptoms  become  more 
severe  if  perspiration  should  unexpectedly  cease.  The  Tiuiteries 
morbi  is  obviously  got  rid  of  by  the  sweatings  and  the  natural 
cure  of  the  disease  is  effected  by  these  profuse  sour-smelling 
perspirations.  Those  perspirations  are  only  useless  when  theyl 
are  not  of  thb  characteristic  sour  description.     They  are  then 


RANGE  OF  TEMPERATURE  IN  RHEUMATISM.  17 

emphatically  "useless,  wasting,  and  enfeebling,"  and  ought  to  be 
arrested.    The  urine  in  a/^ute  rheuTnatiera  presents  the  strongest 
type  of  the  so-called  febrile  urine  (Parkes,  L  c,  p.  286).     It  is 
scanfy,  of  high  specific  gravity,  deeply  pigmented,  and  deposits, 
on  coaling,  deep-coloured   sediments  of  urates.      It  very  much 
raemblea  pea-soup.       The  water  is    lessened ;    the  total  solids 
aogmented  (chiefly  by  increase  in  urea  and  pigment) ;  and  the 
urea  in  most  cases  is  very  considerably  augmented.     Dr.  Parkes 
has  observed  an  excess  of  one-fourth  or  one-fifth  over  the  physio- 
logical amount;  and  the  amount  is  greater  in  equal  periods  during 
the  day  than  during  the  night ;  and  when  the  very  spare  diet 
of  rheumatic  patients  is  considered,  the     reat  disintegration  of 
nitrogenous  tissue  is  obvious, — ^represented  as  it  is  by  a  daily 
excess  of  from  ten  to  twenty  gram/mea  of  urea.    The  uric  acid  at 
the  same  time  is  somewhat  increased ;  and  there  is  usually  a  great 
quantity  of  water  passed  during  the  height  of  the  disease,  and  at 
tlie  commencement  of  improvement,  or  some  days  afterwards. 
The  chlorides  are  often  diminished,  and  sometimes  disappear.     Dr. 
fnrkes  has  found  a  very  great   increase   in  the  elimination  of 
mlphuric  acid,  being  sometimes  double  that  passed  during  con- 
valescence.    The  analyses  of  others  have  shown  no  increase.     The 
{Hgment  and  extractives  are  always  greatly  increased.     Albumen 
appears  in  some  cases,  generally  small  in  amount,  and  very  tran- 
nent;   the  kidneys  sufler  much  less  frequently  and  much  less 
profoundly  than  in  many  other  diseases  where  the  system  gen- 
erally is  so  much  out  of  order.     The  pulse  rises  to  90,  100,  and 
110,  and  is  lai^e,  full,  and  strong;  and  if  the  temperature  rises 
above  104;''  Fahr.,  the  chances  of  danger  increase,  and  the  case  is  a 
ievere  one.     The  tongue  has  usually  a  creamy-like  covering,  and 
is  greatly  loaded  with  a  white  or  yellowish-white  mucus;  the 
lowels  sluggish  ;  the  evacuations  dark  and  ofi^ensive.     There  are 
many  remarkable  differences  between  this  and  the  phenomena  of 
oootinucd  fevers ;  for  it  runs  no  given  course,  is  not  marked  by 
changes  of  the  tongue,  nor  by  any  great  depressing  action ;  while 
deBriam  and  headache  even  are  of  rare  occurrence. 

Dr.  Kdney  Ringer,  the  Professor  of  Materia  Medica  in  Uni- 
nnity  College,  has  made  some  very  accurate  and  extremely 
iaterertiDg  observations  on  the  range  of  temperature  in  three 
tmm  ol  acute  rheumatism,  and  he  has  kindly  permitted  me  to 
Make  use  of  his  MS.  notes. 
TOU  IL  c 
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The  concurrent  phenomena  in  one  of  his  cases  (a  man  twenty- 
three  years  of  age)  may  be  shortly  stated  as  follows: — 

On  the  evening  of  the  third  day,  two  days  after  rigors,  the 
temperature  in  the  axilla  indicated  102*6''  Fahr.;  at  ten  o'clock 
at  night  of  the  same  day  it  had  fallen  to  101-4*.  The  face  was 
flushed,  the  eyes  bright,  the  lips  rather  dry,  the  skin  very  hot  to 
the  feel,  and  dry,  the  tongue  veiy  red  and  rather  dry;  and  thirst 
was  greatly  complained  of  The  bowels,  hitherto  confined,  had 
been  opened  by  medicine.  Pulse,  150;  respiration,  36.  Some 
dulness  underneath  the  right  clavicle.     Enlargement  of  the  liver. 

On  the  morning  of  the  fourth  day  (at  nine  A.M)  the  tempera- 
ture had  fallen  to  100**  Fahr.;  by  noon  of  the  same  day  it  again 
rose  to  lO.S**;  in  the  afternoon  it  fell  to  102-6'';  and  by  ten  o'clock 
at  night  of  the  same  day  it  had  again  risen  to  103-4^ 

He  had  passed  a  quiet  night,  without  delirium,  sweated  much, 
looked  better  in  the  morning,  was  less  flushed,  and  had  a  moist 
skin.  Much  pain  and  tenderness  in  both  shoulders  for  the  first 
time  yesterday.  Seized  with  pain  in  the  left  knee  during  the 
night,  which  was  very  severe.  Left  knee  is  greatly  swollen;  the 
swelling  is  tense,  pushing  the  patella  before  it,  rising  some  dis- 
tance above  and  round  that  bone.  No  local  redness,  but  some 
heat;  has  had  frontal  headache  for  several  days;  tongue  red  and 
rather  dry  at  the  tip;  thirst  less;  bowels  opened  several  times 
during  the  night ;  edge  of  liver  rather  rounded,  can  be  felt  as  low 
as  the  umbilicus;  heart  appears  displaced  somewhat  towards  the 
middle  line — sounds  normal — no  friction;  pulse  120,  weak;  res- 
piration not  hurried;  no  action  of  nares;  urine  contains  a  large 
quantity  of  lithates  and  a  small  amount  of  albumen.  No  casts 
nor  blood  seen  on  microscopic  examination. 

On  the  morning  of  the  fifth  day  (at  nine  A.M.)  the  temperature 
had  fallen  to  103^  where  it  remained  till  three  o'clock  P.M.  At 
seven  in  the  evening  it  had  fallen  to  102°,  after  which  it  began 
to  rise,  and  continued  to  rise  till  ten  o'clock  at  night,  when  the 
thermometer  indicated  1046''  Fahr. 

He  had  slept  badly  during  the  night,  and  perspired  freely.  His 
complexion  has  acquired  a  sallow  appearance,  and  the  conjunc- 
tiv8B  are  jaundiced.  Sordes  exist  about  the  teeth  and  gums. 
Pain  in  both  shoulders,  in  elbows,  and  in  left  knee;  no  pain 
in  other  joints,  nor  in  the  head.  Tongue  red  and  dry;  much 
thirst;  bowels  open  twice;   heart  healthy.      About  ten  o'clock 
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at  night  he  complained  of  great  pain  ov^er  the  lower  part  of  the 
gtemnra;  and  friction  is  heard  with  the  systole  at  the  baae  of 
tk  heart;  and  there  is  pain  in  the  ehe^t,  which  m  r&ther 
iiKifased  by  breathing. 

Oa  th^  morning  of  the  mxtk  day  (at  nine  A.M.)  the  temper- 
ttuxe  had  fallen  to  101°,  and  by  noon  hatl  only  risen  Aths  of  a' 
AsgPBe;  but  by  four  P.M-  the  themiometer  indicated  lO-iB*",  after 
wliich  it  continued  to  fall  till  9  30  p.m.,  when  it  indicated  100" 
Ml 

Btf  Iml  passed  a  very  restless  night,  and  was  delirioua  The 
fuinm  appear  shrunken  and  very  sallow;  the  conjunctivse  yel- 
low. Soniflg exist  on  the  gums  and  teeth;  sudamina  on  the  chest; 
tated  freely;  pain  in  the  right  shoulder  and  elhow,  none  in  the 
No  redness,  no  swelling,  and  no  tenderness  save  only  on 
iwjTemtint;  but  the  pain  and  swelling  still  continue  in  the  left 
^h;  pulse,  100,  weak;  friction  at  the  base  of  the  heart,  the 
ame  m  the  previous  night;  bowels  moved  once  daily,  the 
laotiaijs  being  lif[uid,  and  of  a  pale  yellow  colour. 

On  the  morning  of  the  seventh  day  (at  nine  A.M )  the  fcempera- 
^rewas  104^  i  at  noon  of  the  same  day  it  bad  fallen  to  102'';  in 
fe  eveaing  (six  o'cloek)  it  registered  101  6'',  after  which  the 
t^iapomturt?  continued  to  rise  slightly  tiU  nine  at  night,  when 
th*^  tbrmometer  indicated  102-2"'. 

He  had  been  delirious  during  the  night.  Sorties  exist  on  the 
teclliand  lips;  face  and  chest  distinctly  but  not  intensely  yellow; 
peiT<pired  much  during  the  night.  No  pain  when  at  rest,  but  on 
movement  there  is  pain  in  the  right  shoulder  autl  elbow,  also  in 
both  knees.  Right  knee  Is  now  tender,  but  not  swollen;  tongue 
*Jri' ami  red;  motions  pale;  much  thirst;  heat  as  l>efore;  slight 
vhud  of  albumen  in  the  uruie- 
On  the  morning  of  the  eighth  day  (at  nine  AM.)  the  thermo- 
lineter  indicated  a  temperature  as  high  as  lOi'^"  Fahn;  in  the 
emoon  (two  P.M.)  it  had  fallen  to  103^  and  rose  again  slightly 
[  the  afternoon. 

Emaciation  has  advan<^  rapidly;  he  lies  in  an  apathetic  stat<-% 
with  the  eyes  partially  open,  and  mucus  begins  to  cover  the 
oennea.    Conjunctivee  finely  injected.     Delirium  during  the  night, 
eplies  k>  questions  reasonably  in  the  morning;  yellowneas 
sed;  right  knee  much  more  swollen,  the  left  less  so;  tongue 
dry;  no  incill*^^  dulness  over  the  heart;   slight  frictioij 
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sound  still  heard  at  the  base;  no  endocardial  murmur;  urine 
high-coloured,  no  albumen. 

On  the  morning  of  the  ninth  day  the  thermometer  indicated 
103°  Fahr.  By  noon  of  the  same  day  it  fell  to  101  4^  It  rose 
slightly  in  the  afternoon,  and  remained  at  102°  Fahr.;  at  nine 
P.M.  is  getting  worse  and  losing  flesh  rapidly.  He  lies  with  his 
eyes  almost  closed,  noticing  nothing,  but  answering  questions 
correctly;  yellowness  more  marked  in  the  conjunctiva;  right 
knee  swollen;  swelling  of  right  ankle;  liver  much  less  enlarged — 
a  distance  of  four  fingers*  breadth  between  its  margin,  as  now 
felt,  compared  with  the  line  to  which  it  formerly  reached; 
motions  liquid  and  dark-coloured;  heart's  boundaries  as  before; 
no  friction  sound. 

On  the  morning  of  the  tenth  day  (at  nine  A.M)  the  temperature 
had  risen  to  103°,  but  fell  towards  noon  to  102°.  In  the  after- 
noon it  had  again  risen  to  103*2°,  after  which  it  again  began  to 
fall. 

On  the  morning  of  the  eleventh  day  (nine  A.M.)  the  thermo- 
meter indicated  102*8°,  and  by  noon  it  had  fallen  to  102°.  During 
the  afternoon  it  rose  again  steadily,  and  by  ten  at  night  it 
registered  104°. 

On  the  morning  of  the  twelfth  day  (at  nine  A.M)  it  had  fallen 
to  101°,  but  by  noon  it  had  risen  to  103*3°,  after  which  it  fell  in 
the  afternoon  to  102*2°,  but  rose  in  a  short  time  again  to  103*4°, 
falling  in  an  equally  short  time  to  102°,  where  it  remained  at 
eight  o'clock  at  night. 

On  the  morning  of  the  thiHeenth  day  (nine  A.M.)  the  thermo- 
meter had  risen  to  105*4°  Fahr.,  when  he  was  moribund;  and  it 
remained  at  that  high  temperature  tiU  death  in  the  afternoon. 

At  the  post-mortem  examination  an  abscess  was  found  in  the 
right  sterno-clavicular  articulation,  and  much  clear  tenacious  fluid 
of  a  yellow  colour  was  found  in  many  of  the  joints. 

Universal  pericarditis  surrounded  the  heart,  but  no  fluid 
efiusion  existed  to  any  extent. 

The  liver  weighed  eighty  ounces,  the  left  lobe  being  enormously 
enlarged,  and  the  right  diminished.  Its  substance  was  deeply 
notched,  giving  a  lobidated  appearance  to  the  organ.  On  section 
it  is  very  firm  and  rather  pale.  The  lobules  are  very  much 
enlarged,  and  distinct  from  each  other.  An  excess  of  fibrous 
tissue  is  seen  by  the  microscope  to  surround  the  lobules,  the 
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cells  of  which  look  pale  and  free  from  granulea  The  spleen  was 
much  enLu^ged,  but  normaL  The  kidneys  were  much  enlarged  and 
congested;  and  the  pyramids  were  marked  by  opaque  streaks  of  fat. 
This  case  and  others  indicate  remarkable  vacillations  of  tem- 
perature, occurring  irregularly  during  the  day;  and  they  show 
a  very  high  temperature,  met  with  occasionally  before  death — 
in  some  cases  as  high  as  1096'^  and  110°. 

If  the  student  will  project  upon  paper,  in  the  same  way  that 
sod)  records  have  been  already  indicated  in  diagrams,  the  ranges 
of  temperature  so  minutely  recorded  by  Dr.  Ringer,  he  will  be 
better  able  to  appreciate,  at  sight,  the  vacillations  of  temperature 
leferred  to. 

These  phenomena  are  associated  with  acutely  painful,  hot,  and 
swdlen  joints;   thus  the  local  symptoms  which  accompany  the 
inflammation  of  the  articulations   are   pain,   heat,  redness,  and 
tome&ctioiL     The  pain  is  generally  active  and  severe,  although 
in  a  few  cases  it  is  latent — that  is,  the  patient  is  at  ease,  unless 
the  joint  or  limb  be  moved.     At  first  the  pains  may  wander  cap- 
riciously from  limb  to  limb,  and  produce  more  or  less  tempoiuiy 
•tiffiie8&      It  has   many  degrees  of  intensity,  being  in  a  few 
imtaooes  trifling,  but  more  commonly  atrocious  and  agonizing; 
and,  though  generally  constant,  it  is  sometimes  intermittent.     In 
all  cases  in  which  it  exists  it  is  greatly  augmented  by  pressure,  so 
that  tlie  slightest  touch — even  the  weight  of  the  bed-clothes — is 
insupportable ;  it  usually  somewhat  remits  during  the  day,  and  is 
aggravated  at  nighi     The  heat  of  the  inflamed  joint  is  constantly 
increased,  the  thermometer  indicating  a  temperature  of  100°,  105** 
Fahr.,  or  even  more.     Redness^  though  not  universally  present,  is 
nevertheless  the  rule,  and  the  affected  joint  is  surrounded  by  a 
roee-coloured  blush,  evanescent  on  the  slightest  pressui-e,  yet  re- 
tmning  on  its  removal.    The  tumefaction  of  the  part  is  generally 
io  considerable  that  the  shape  of  the  hand,  the  ankle,  or  other 
jomt,  is  completely  destroyed.      In  affections  of  the  knee   the 
pateUa  is  often  more  or  less  displaced  by  effusion  into  the  cavity 
rf  the  joint;    and   this,  together  with  the  swelling  of  the  ex- 
ternal  parts,  obliterating  all  the  markings  of  its  healthy  state, 
renders  the  knee  misshapen  and  rounded.     "The   surrounding 
aidn  becomes  dry,  tense,  and  shining — so  much  so,  indeed,  that 
experience  alone  enables  us  to  predict  that  suppuration  will  not 
take  place." 
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One  of  the  most  remarkable  and  suggestive  facts  in  regard  to 
rheumatism  is,  that  "  the  fever  and  constitutional  distress  are  not 
always  commensurate  with  the  extent  and  intensity  of  the  local 
symptoms."  The  rheumatic  inflammation  of  the  joints  is  very 
frequently  preceded  by  febrile  disturbance;  and  sometimes  the 
fever  runs  so  high  before  any  local  symptoms  have  been  estab- 
lished, that  even  cautious  and  intelligent  practitioners  may 
mistake  the  nature  of  the  impending  attack.  Moreover,  when 
febrile  symptoms  do  thus  precede  the  establishment  of  local 
inflammation,  they  are  not  only  not  increased  by  its  occurrence, 
but  they  are  very  generally  relieved,  the  pulse  becoming  calmer, 
the  countenance  less  anxious,  and  the  patient  altogether  easier 
(Sydenham,  Fuller). 

Such  are  the  general  and  local  expressions  of  a  diseased  state 
of  the  system  in  acute  rheumatism;  and  at  the  height  of  the 
disorder  it  is  difficult  to  conceive  a  more  complete  picture  of 
helplessness  and  suffering  than  that  to  which  the  patient  is  re- 
duced. A  strong  and  powerful  man,  generally  unused  to  disease, 
lies  on  his  back  motionless,  unable  to  raise  his  hand  to  wipe  the 
drops  which  flow  fast  from  his  brow  in  the  paroxysms  of  pain,  or 
the  mucus  which  irritates  his  nostriL  Indeed,  he  is  so  helpless 
that  he  is  not  only  obliged  to  be  fed,  but  to  be  assisted  at  every 
operation  of  nature.  The  sweat  in  which  he  lies  drenched  seems 
to  bring  him  no  relief;  his  position  admits  of  no  change;  if  he 
sleeps,  his  sleep  is  short,  and  he  wakes  up  with  an  exacerbation 
of  suffering  which  renders  him  fretful,  impatient,  and  discontented 
with  all  around  him. 

The  duration  of  acute  rheumatism  is  various;  in  some  cases 
both  the  fever  and  local  pains  are  gone  in  three  or  four  days, 
but  in  the  majority  of  instances  they  continue  till  about  the 
tenth  to  the  fourteenth  day,  when  the  fever  disappears  and  the 
pains  begin  to  subside ;  and  towards  the  close  of  the  third  week 
or  the  beginning  of  the  fourth  the  patient  is  recovered,  and 
generally  without  injury  to  the  joints  affiected.  In  almost  all 
cases,  however,  the  pain  continues  till  after  the  fever  is  gone, 
and  sometimes  for  a  very  long  period  afterwards.  Dr.  Fullers 
observations  lead  him  to  believe  that  under  ordinary  methods 
of  treatment  the  disease  endures  from  four  to  five  weeks,  and 
patients  are  generally  able  to  leave  an  hospital  about  the  end  of 
the  sixth  week;  and  he  considera  that  the  average  duration  of 


SYMPTOMS  OF  CARDIAC  AFFECTION  IN  RHEUMATISM.  23 

an  DDcomplicated  attack  may  be  reduced  by  judicious  treat- 
ment fi-om  a  month  or  five  weeks  to  ten  days  or  a  fortnight. 
The  patient,  though  recovered,  is  liable  to  relapse,  and  often 
suffers  from  it 

The  symptoms  which  indicate  cardiac  mischief  are  pains  or 
soreness  all  over  the  chest,  increased  on  pressing  between   the 
intercostal  spaces,  and  also  on  taking  a  deep  breatk     The  patient 
is  restless,  his  countenance  anxious,  and  occasionally  he  coughs. 
On  applying  the  stethoscope  to   the   chest  a  murmur  may  be 
heard,  loud  and  permanent,  and  evidently  arising  from  some 
irr^ular  contraction  about  the  orifices  of  the  heart,  or  from  some 
affection  of  the  valvea     Many  physicians  believe  that  the  exact 
pathological  state  of  the  pericardium  can  always  be  determined. 
Thus,  if  the   inflammation   be   diffuse,  we  shall  have  a  crack- 
ling sound  like  that  of  new  leather,  the  parts   being   dry;  or 
if  serum  be  efiused,  we  shall  find  the  heart  moving  in  a  larger 
space  than  usual.     Again,  if  lymph  be  poured  out,  we  shall  have 
a  rubbing  sound;  and,  lastly,  if  pus  be  poured  out,  it  will  be 
determined  not  only  by  the  greater  space  in  which  the  heart 
moves,  but  by  the  sudden  collapse  and  rapid  sinking  of  the 
patient     (See  "Pericarditis,"  &c.) 

If  the  disease  be  severe  and  neglected,  the  patient  may  die  in 
three  or  four  days  of  this  secondary  affection;  but  under  proper 
treatment  the  complication  seldom  continues  beyond  a  week. 
If  this  attack  be  altogether  neglected,  and  the  patient  survive, 
the  pericardial  surfaces  either  become  adherent,  or  the  valves  of 
the  heart  become  permanently  diseased;  and  the  ulterior  effects 
of  these  lesions  are  dropsies,  asthma,  or  affections  of  the  lungs, 
which  baffle  all  the  resources  of  our  art,  and  ultimately  they  are 
to  be  classed  among  the  most  fatal  maladies  incident  to  humanity. 
The  pain  in  chronic  rheumatism  is  often  latent,  unless  the  part 
be  moved,  and  then  the  agony  is  severe.  In  many  cases  it  is 
quiescent  during  the  day,  but  it  is  extremely  acute  during  the 
night.  This  pain  has  a  great  tendency  to  shift  from  joint  to  joint, 
often  subsiding  and  again  recurring.  Bedness  is  rarely  present  in 
chronic  rheumatism;  and,  indeed,  pain  is  the  character  by  which 
it  is  most  commonly  indicated ;  so  that  the  term  "  pains  "  is  not 
onfrequently  understood  to  mean  "chronic  rheumatism."  In 
military  medical  practice  much  caution  and  circumspection  is 
necessary  in  assigning  to  "  pains  "  alone  their  proper  significance. 
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It  is  often  impossible  at  first  sight  to  state  positively,  from  the 
appearance  of  a  soldier,  whether  a  man  who  complains  of  "  pains  " 
is  or  is  not  suffering  from  chronic  rheumatism,  expressing  itself 
by  "pains"  amongst  the  extensive  white  fibrous  tissues  which 
constitute  the  sheaths  of  the  muscles,  the  covering  of  the  bones, 
and  the  ligaments  of  the  joints.  The  man  may  rieally  suffer 
excruciating  pains  in  the  muscles  of  a  limb,  or  in  the  fibrous 
tissues  round  a  joint,  and  may  be  quite  incapable  of  using  his 
limbs  in  any  way,  or  at  all  events  of  performing  the  active  duties 
of  a  soldier;  and  yet  there  may  be  no  appreciable  heat  or  local 
swelling — no  material  disturbance  of  the  system  at  the  time — ^no 
altered  state  of  the  tongue  or  disturbed  condition  of  the  pulse, 
to  indicate  what  he  really  suffers.  Such  cases  must  have  the 
benefit  of  the  doubt,  with  due  caution  to  prevent  "pains"  hecom- 
ivg  epidemic  amongst  the  men.  The  military  medical  officer  must 
therefore  be  prepared  to  meet  with  two  classes  of  cases,  namely, 
— (1.)  Old  soldiers  who  have  previously  suffered  from  rheuma- 
tism, or  who  are  predisposed  to  the  disease,  and,  it  may  be, 
"  worn  out "  by  previous  disease  and  mode  of  life,  and  who  suffer 
from  chronic  rheumatism,  expressed  by  "  pains  "  diflSused  over  all 
the  joints  and  general  fibrous  tissues  of  the  body.  The  continued 
exercise  of  military  duties  induces  so  much  fatigue  that  the 
digestive  functions  become  impaired,  and  "pains"  are  induced. 
Such  men  must  not  be  regarded  as  schemers.  (2.)  Another  class 
of  men  present  themselves  with  "  pains,"  who  have  resolved,  by 
all  and  every  means  in  their  power,  to  escape  as  much  duty  as 
possible,  and  endeavour  to  make  the  hospital  a  house  of  refuge. 
"  Pains  "  are  complained  of  in  the  knees,  hips,  shoulders,  or  loins ; 
yet  the  men  may  be  in  good  health.  Such  men,  in  the  first 
instance,  must  also  have  the  benefit  of  the  doubt  till,  by  care  and 
patient  investigation  of  all  the  phenomena  of  life  in  those  men, 
the  nature  of  the  case  is  fully  made  out  (Gordon,  in  Indian 
AnnalSy  1860).  Records  of  temperature  taken  regularly  and 
continuously  will  be  found  especially  useful  in  coming  to  a 
conclusion  regarding  such  cases. 

The  lesions  of  motion  vary  from  mere  stiffness  to  an  entire 
binding  down  of  the  joint.  In  this  manner  the  Jiip  and  shoulder 
may  be  so  firmly  fixed  that  the  arm  cannot  be  extended,  or  the 
leg  raised.  The  knee  and  elbow-joints  are  generally  semi-fixed, 
and  cannot  be  straightened;  while  the  fingers,  if  straightened. 
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canDot  be  bent,  or,  if  bent,  cannot  be  straightened.  When  the 
joint  is  fixed,  the  muscles  of  the  Kmb  often  become  atrophied, 
sometimes  partially  so.  Chronic  rheumatism  sometimes  disappears 
in  A  few  hours  or  in  a  few  days,  but  it  may  last  many  weeks  or 
months,  or  even  yeara 

WigiiiMris, — ^The  only  diseases  with  which  acute  rheumatism, 
when  attended  with  swelling  and  redness,  can  be  confounded  are 
eiyapelas,  gout,  and  trichinoua  disease,  (see  page  874,  voL  i.) 
QiroDie  rheumatism  is  also  often  of  difficult  diagnosis  when  it 
attacks  the  intercostal  spaces  or  diaphragm.  It  is  apt  to  be  con- 
founded with  pleuritic  pains,  or  with  other  affections  of  the  chest. 
It  may  also  be  confounded  with  many  neuralgic  affections,  as  well 
as  with  pleuritic  diseases. 

Ptognons. — ^The  number  of  deaths  from  acute  rheumatism  hardly 
exceeds  one  out  of  every  thousand  deaths  for  all  causes ;  whence 
it  is  manifest  that  this  disease  is  seldom  fatal,  although  one  of 
flie  most  common,  painftil,  and  severe  diseases  of  this  country; 
sod  perhaps  the  number  of  unsuccessful  cases  hardly  exceeds  one 
or  two  per  cent.  But  although  this  disease  is  rarely  immediately 
&tal,  yet  a  considerable  number  of  persons  ultimately  die  from 
diseases  of  the  heart,  apparently  resulting  from  the  action  of  the 
rbeumatic  poison. 

Very  few  deaths  occur  from  chronic  rheumatism,  so  that  the 
nombers  that  die  bear  but  a  very  small  proportion  to  those  that 
more  or  less  constantly  suffer.  The  constitutional  state  associated 
with  rheumatism  is  one  in  which  attacks  of  bad  health  culminate 
it  last  in  more  or  less  severe  paroxysms,  after  which  the  person 
for  a  time  appears  to  have  improved  in  health,  and  been  better  for 
bis  illness. 

OiUflei. — If  we  look  to  the  course  and  antecedent  phenomena  of 
rfaeomatism,  it  differs  from  all  ordinary  inflammations  in  the 
tendency  it  has  to  subside  in  one  part  and  to  appear  in  another — 
phenomena  explicable  by  the  laws  of  morbid  poisons  of  consti- 
tational  origin,  but  which  are  opposed  to  all  we  know  of  the  laws  of 
ordinary  inflammation.  An  attack  of  acute  rheumatism  is  a  series 
rffebrile  paroxysms  during  which,  while  one  joint  gets  well,  another 
becomes  affected ;  and  this  is  especially  likely  to  be  the  case  in 
anannic  constitutions,  or  those  which  are  enfeebled  from  any  cause. 
Sapposing  this  view  of  the  case  should  ultimately  prove  correct,  it 
will  follow  that  cold  and  wet,  by  lowering  the  vitality  of  parts. 
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greatly  assist  in  pointing  to  the  particular  seat  of  the  action  of  the 
poison,  but  are  not  the  great  agents  in  the  production  of  this 
disease.  Any  more  express  investigation  into  the  remote  or  pre- 
disposing causes  of  rheumatism  is  extremely  unsatisfactory.  They 
are  generally  supposed  to  be  identical  with  those  causes  which 
produce  catarrh.  Those,  however,  who  refer  catarrh  to  the  vicissi- 
tudes of  temperature,  attribute  rheumatism  to  this  cause  alone; 
but  the  returns  of  rheumatism  occurring  in  the  different  com- 
mands of  our  army  effectually  blast  such  an  hypothesis. 

It  is  not  in  the  coldest  climates  that  rheumatism  is  most 
prevalent,  but  at  those  seasons  and  in  those  climates  remarkable 
for  damp  and  variable  weather ;  and  "  thus,"  says  Sir  A.  Tulloch, 
"  we  find  in  the  mild  and  equable  climate  of  the  Mediterranean 
or  the  Mauritius  the  proportion  of  rheumatic  affections  even 
greater  than  in  the  inclement  regions  of  Nova  Scotia  and 
Canada ;  and  though  some  of  the  provinces  of  the  Cape  of  Qood 
Hope  have  occasionally  been  without  rain  for  several  years,  yet 
rheumatism  is  more  frequent  in  that  command  than  in  the  West 
Indies,  where  the  condition  of  the  atmosphere  is  as  remarkably 
the  reverse."  Exposure  to  wet,  however,  would  appear  to  have 
much  influence  in  causing  that  impairment  of  health  which 
induces  rheumatism,  for  we  find  the  returns  of  the  navy  show 
a  considerably  larger  proportionate  number  of  attacks  than  in 
the  army;  the  number  per  thousand  annvul  Tnean  strength 
attacked  in  the  Mediterranean  fleet  being  63*9;  in  the  West 
India  and  North  American  station,  69;  and  in  the  South 
American  station,  72-3.  A  predisposing  cause  of  rheumatism 
lies  not  so  much  in  the  abstract  degree  of  cold  as  in  the  range 
of  atmospheric  vicissitudes;  and  Dr.  Haygarth  has  estimated  that 
the  number  of  persons  attacked  with  rheumatism  in  summer  is  to 
those  attacked  in  winter  in  the  ratio  of  five  to  seven. 

A  very  small  number  of  children  suffer  from  rheumatism ;  for 
out  of  73  cases  given  by  Chomel,  2  only  were  attacked  under 
fifteen  years — 35  for  the  first  time  between  fifteen  and  thirty — 
22  from  thirty  to  forty — 7  cases  from  forty-five  to  sixty — and  7 
cases  after  sixty.  At  whatever  age,  however,  rheumatism  occurs, 
one  attack,  while  it  indicates  the  existing  diathesis,  yet  does  not 
establish  a  predisposition  to  another;  and  although  many  are 
always  martyrs  to  the  affection,  yet  a  well-developed  rheumatic 
paroxysm  and  a  complete  recovery  tends  to  establish,  under  atten- 
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titm  h  diet  and  the  preveDtion  of  exposure  to  cold  and  wet,  a 
pmkT  0r  less  pratection  for  a  tiuie;  but  anything  which  exer- 
cfces  a  prolonged  depressing  influence  upon  the  system,  especially 
if  tier©  is  at  ihe  same  time  a  hereditary  tendency  to  the  distiase, 
mj  iflduce  the  developmeat  of  a  severe  rheumatic  affection. 
The  di^Asc  is  dL^titietly  hereditary.  Dr.  Fuller  has  traced  the 
kmiitaiy  taint  iu  nearly  29  per  cejii.  of  the  cases  admitted  into 
Si  George's  Hospital  Men  am  believed  to  be  more  liable  than 
wtmien  to  rheunmtism;  but  women,  after  menwtruatiun  has 
i'mt^,  Weome  more  liable  to  rheuraatiam  than  males  about  the 
mmu  age. 

Treatnient — It  seldom  if  ever  happens  that  the  cure  of  rheu- 
Mtiism  can  be  safely  entrusted  to  any  single  remedy;  and  the 
niiure  of  the  disease,  as  ali-eady  indicated,  points  to  various 
methods  and  conibiuatioas  of  treatment  as  most  likely  to  lead  to 
isucceasful  issue. 

Vmesectitm,  oahmel  mmibmed  udth  purgativeBt  mid  opium, 
im  tlie  three  remedies  which  have  been  most  generally  made 
Wi  of  in  the  treatment  of  rheumatism ;  but  many  otlier  remedies 
We  also  been  and  are  still  advocated  exclusively  by  not  a  few, 
lliese  are  especially  vapour  and  fud-air  batfis,  antivumy,  cin- 
Ai}mi,  cokhieuvi,  fiuaiacum,  sulj^hur^  7Litre,  lemon  juice,  alkalies, 
md  tlmr  siiUs.     Veratria  has  recently  been  added  t^:>  the  list 

But  as  the  disease,  when  uncomplicated,  may  terminate  sooner 

IlMer  in  recovery,  and  may  sometimes  subside  with  marvellous 
sidity  under  every  variety  of  remedy,  it  is  obvious  that  no 
UMind  inference  can  be  drawn  as  to  the  success  of  any  particular 
mcthtxi  of  treatment^  unless  such  treatment  has  been  largely 
ad()pted  in  cases  of  similar  severity — ajs  estimated  by  the  co- 
tAtion  of  pulse,  respiration,  and  temjierature  (measured  by 
tkrmoraeter) — and  been  attended  with  tolerably  uniform  results. 
Each  and  every  plan  of  treatment  which  has  therefore  been 
bttiierto  proposed  is  regarded  by  the  profession  as  unsatisfactory. 
(See  account  of  a  discussion  upon  a  paper  read  by  Mr.  Dick  in- 
s^  to  the  Royal  Med,-Clnr,  Society  of  London,  and  reported 
m  tlie  Medical  papers  of  21st  June,  1862),  K  in  one  jierson  s 
iwda  any  particular  remedial  course  has  proved  efficient,  it 
t  signally  fiuled  in  those  of  another.  If  at  one  time  a  remedy 
proved  efficacious,  it  has  been  found  inert  or  injurious  at 
another,  under  different  circumst&nces  of  age,  sex,  constitution. 
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and  the  like.  These  facts  ought  not  to  appear  strange  to  those 
-who  consider  the  true  nature  of  the  disorder,  and  the  variety  of 
circumstances  under  which  the  physician  may  be  called  upon  to 
minister  to  his  patient's  relief  Bleeding,  which  in  the  young, 
plethoric,  and  robust,  may  be  necessary  to  allay  excessive  vas- 
cular action  and  cause  free  secretion,  may  in  the  weakly  induce 
irritability  of  the  heart  and  a  consequent  attack  of  cardiac  inflam- 
mation. Opium,  which  in  one  person  may  prove  of  the  greatest 
service  in  promoting  free  perspiration  and  in  allaying  the  general 
irritability  of  the  system,  may  in  another  check  the  biliary, 
"  lock  up  "  other  secretions,  and  thus  prevent  the  elimination  of 
effete  or  deleterious  matter  from  the  system.  The  continued  use 
of  calomel,  and  constant  purging  by  its  means,  which  may  be 
beneficial  to  one  patient,  by  removing  large  quantities  of  un- 
healthy secretions,  may  unnecessarily  exhaust  the  strength  of 
another,  and  tend  very  greatly  to  impede  recovery.  And  so  in 
regard  to  every  remedy  which  has  been  proposed:  what  is 
useful  at  one  time  may  prove  useless,  or  positively  injurious,  at 
another. 

To  learn  how  to  adapt  our  pi-esent  remedies  to  the  exigencies 
of  each  particular  case  is  what  is  now  most  of  all  required. 
Acute  rheumatism  is  manifestly  a  highly  inflammatory  disease, 
but  of  a  peculiar  constitutional  origin,  as  has  been  fully  illus- 
trated. The  blood  drawn  presents  a  more  copious  layer  of 
"  buff"  than  most  other  diseases.  The  proportion  of  fibrine  being 
greatly  increased,  we  can  hardly  feel  surprised  that  bleeding  has 
been  largely  had  recourse  to.  But  although  bleeding  has  been 
extensively  adopted,  the  profession  has  hitherto  been  much 
divided  as  to  the  advantage  derived  from  the  practice.  A  care- 
ful analysis  of  conflicting  evidence  leads  to  the  conclusion  that 
general  blood-letting  is  not  to  be  recommended,  and  on  patho- 
logical grounds  it  is  not  justifiable.  No  advantage  is  gained  as 
to  time ;  the  loss  of  a  large  quantity  of  blood  is  worse  than  the 
disease,  for  it  would  be  felt  by  most  persons  all  their  lives ;  but 
temporary,  if  any,  abatement  of  sufferings  follows  its  use;  lastly, 
this  mode  of  treatment  appears  to  have  caused  in  the  practice 
of  Bouillaud  an  unusually  large  number  of  cases  of  carditis — a 
larger  number,  indeed,  than  has  been  witnessed  by  any  other 
person  in  the  profession.  A  predisposition  to  cardiac  inflammation 
is  doubtless  engendered  by  copious  and  repeated  blood-letting: 
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one-Mf  the  cases  became  so  coraplicated  after  treatment  by 
bleeilifijf  (DicKiKSON).  It  undoubtedly  increases  the  ii'iitability 
cif  the  heart,  and  consequently  favours  the  [iroduction  of  cardiac 
caiM[tlicatioti.  Repeated  obsei-vation  hajs  led  Di%  Fuller  and  othei-s 
to  Wieve  that  general  blood-letting  is  only  beneficial  in  first 
attackflj  occurring  in  young,  robust,  aod  otherwise  healthy  ]>ersons, 
particularly  in  those  cases  wliieh  are  marked  by  unusuid  severity 
of  tlieir  sj^mptorns,  or  are  unaccompanied  by  free  perspiration.  It 
iH^k  at  all  tiraea  to  be  cautiouiily  employed,  and  carried  to  a 
«inmll  ext-ent  only — -viz.,  from  riffht  to  iivelve  ounces,  according  to 
the  ag*  and  strength  of  the  patient,  the  object  being  to  favour 
ihi  fiction  of  other  i^tmedi^s^  and  to  ptxmwte  ftre  seer  til  on  by  its 
nm,  rather  than  to  aixest  or  cut  short  the  disease  (Latham, 
Fuller),  If,  therefore,  perspiration  is  free,  and  I'emedies  ane 
ibsorbed.  blood-letting  is  not  to  be  thought  of  In  mild  cilhcs  it 
isannecessary;  in  the  delicate,  and  those  of  weakly  constitution, 
ttisimidniissible;  and  in  the  well-expressed  rheumatic  diathesis^ 
wrwljen  the  diBease  is  distinctly  aseerUiined  to  be  heredittiry,  it 
utterly  fails  in  modifying  the  morbid  action,  is  ill-borne  by  the 
iysUm,  and  therefore  should  only  be  practised  under  the  extremely 
iii-gent  and  specific  conditions  just  mentioued  (WtLLAK,  Fordvce, 
Aums,  Todd,  Watson,  Filler,  Dickinson), 

If  cireum^stances,  therefore*  ever  warrant  its  employment,  it 
i^ght  Mcessarily  to  take  the  lead  of  all  other  measureSi  and  may 
h  used  in  the  young,  plethoric,  anrl  i-obust,  in  whom  secretion 
ia lEsutBcient*  whose  pulse  is  full  and  bounding,  and  whose  skin 
is  ilry,  and  liot,  and  burning.  A  single  bleeding  is  sufficient 
ti  relieve  the  excessive  congestion,  on  which  t!ie  want  of 
i^cretion  in  a  great  mi^asure  depends,  and  which  forms  an  obstacle 
l^  the  action  of  those  remedies  on  which  we  rely  for  effecting  a 
nire.  Active  purgation  is  also  to  be  avoided*  It  is  injurious  for 
tliree  rcasouSj — Fird^  Because  it  is  not  necessary  to  the  cure  of 
tli«  patient,  and,  like  bleeding,  tends  greatly  to  reduce  his  strength 
Witi  pnjtmct  recovery.  St^coiid,  Because,  fi:H>m  the  nature  of  the 
complaint^  the  patient  is  quite  incapable  of  moving,  and  his 
sufferings  are  aggravated,  his  irritability  is  increased,  and  his 
lioatt  s  action  acederated^  by  the  repeated  shifting  of  his  position, 
which  is  renderod  ueoessoty  by  the  calk  of  nature.  And,  Tkirdt 
Because  it  necessarily  gives  rise  to  more  or  less  expusure*  which 
rejudicial  to  a  person  bathed  in  perapiratiou  (Fullue). 
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The  aim  of  purgation  in  rheumatism  should  be  to  obtain  merely 
a  single  free  evacuation  every  morning,  after  having  obtained  one 
full  dejection  by  the  following  combination: — 

R.  Calomelanos,  gr.  v.;  Pulv.  Jalap  Co.,  3ij.-3L;  Pulv.  Zingiberis,  gr. 
iii.-gr.  v.;  misce.  This  powder,  taken  in  a  little  milk,  will  secure  an 
abundant  secretion  from  the  glandular  follicles  of  the  intestinal  mucous 
membrane. 

The  daily  evacuation  of  the  bowels  is  then  to  be  maintained  by 
mild  saline  purgatives,  such  as  the  potassio  tartrate  of  soda,  suln 
phate  and  carbonate  of  rruignesia,  taken  as  a  draught  in  the 
morning ;  and  preceded  every  second  night  by  a  Plummer's  pill 
at  bedtime,  combined  or  not,  according  to  circumstances,  with  a 
full  dose  of  opium.  Opium  may  be  given  with  the  greatest 
advantage  in  the  early  and  most  painful  stage  of  the  disease 
occurring  in  adults,  to  the  extent  of  six  or  eight  grains  of  the 
powder  in  twenty-four  hours,  or  two  grains  of  the  extract  of 
opium  may  be  given  every  night:  to  children,  half -grain  doses  of 
the  powder,  or  less,  according  to  age,  may  be  given,  every  three 
or  four  hours.  The  bowels  require  to  be  kept  open  during  its  use; 
and  its  influence  requires  to  be  closely  watched.  If  the  urine 
increases  in  quantity,  if  the  motions  become  more  healthy  in 
appearance,  and  the  coated  tongue  cleaner  and  less  red,  the  in- 
fluence of  the  opium  is  beneficial.     It  encourages  sweating. 

Colchicuvi  administered  alone  is  a  dangerous  agent;  but  its 
virtue  as  a  remedy  may  be  obtained  in  small  doses  in  combin- 
ation with  other  medicines.  It  may  be  given  with  small  doses 
of  ipecacuanha^  alkalies,  and  opium.  It  promotes  evacua- 
tion by  the  kidneys,  and  appears  to  exercise  some  unknown 
iufluence  over  the  process  of  assimilation,  whereby  the  formation 
of  the  rheumatic  poison  is  checked.  It  is  only  in  some  cases, 
however,  that  it  appears  to  be  of  service.  It  is  far  less  efficacious 
in  the  weak  and  nervous  than  in  the  more  robust  and  less  easily 
depressed,  and  of  less  value  in  purely  fibrous  rheumatism  than  in 
cases  where  the  synovial  inflammation  predominates ;  and  in  the 
hands  of  Dr.  Fuller  it  has  proved  less  advantageous  in  proportion 
as  the  fever  has  exceeded  the  articular  swelling,  and  as  the  urine 
has  been  less  highly  charged  with  lithates.  The  operation  of  this 
remedy  must  under  all  circumstances  be  most  carefully  watched ; 
and  a  daily  evacuation  from  the  bowels  must  be  secured  during 
its  use.     If  the  lithates  disappear  itoxa  the  urine,  if  the  pulse 
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W>meii  weak,  if  faintness,  nausea,  or  purg^ing  supervene,  the 
oMkuni  must  be  at  once  discontinued;  but  till  some  one  of 
ihm  Bvmptoiua  occur,  a  g-rain,  or  a  giuin  and  a  fmlf,  of  the 
iicft&m  extmct  or  tlte  inspissated  juice,  or  from  ^fifteen  to  twmit^ 
minimjf  of  the  win^  ofcotchicum,  may  be  safely  and  with  advan- 
i^f&adi»iiiiBtered  two  or  three  times  a  day* 

fmdriu  is  to  be  used  in  small  doses.  The  ordinary  formula 
recommeDded  is:^ 

Tmtria  and  extract  of  opium^  one  grain  each,  to  be  divided  into  ten 
pi]]*,  rtf  which  two  pilla  are  to  be  given  the  fii^t  dajr,  tbreo  the  second, 
^r  the  tliird,  fi^e  the  fourth,  and  so  on^  increasing  one  pill  each  daj. 
pitil  the  Ci  inditiou  of  the  pulse  or  the  irritation  of  the  mucous  membrane 
iODDpdg  a  dltiiiuution. 

The  beneficial  effects  of  guaiacfmt  are  obtained  in  those  cases 

which  ane  unaccorapanied  by  perspiration,  and  in  which  tlie  ex  ere - 
torjr  organs  are  gently  excited  by  the  action  of  the  remedy ;  but 
when  the  patient  is  perspiring  freely,  and  when  it  neither  purges 
cor  causes  diuresis,  very  little  benefit  is  obtained  from  its  use. 
Combined  with  hitartmte  of  potum,  snlphur,  and  rhubarb,  i(  con- 
stitutes the  chief  ingredient  in  a  celebrated  empirical  formula, 
known  to  Army  medical  officers  under  the  name  of  "  Chelsea 
isioner/*  which  has  obtained  a  high  reputation  amongst  old 
soldiers  as  a  remedy  for  the  "  pains,"  or  chronic  rheumatism. 

la  some  large  hospitals;  l>oth  civil  and  military,  this  remedy  is 
in  common  use  in  the  treatment  of  old  chronic  cases.  Its  com- 
position is  as  follows  :■ — 

fi.  Pulv,  Gnaiaci^  ^i. ;  Piilv.  Rhei,  3ii  i  Bitartr.  Potassfe,  Snlpliur, 
Sub!itn,»  a  a  3^*1  Pul verts  Niids  MoaehatJCi  Jii. ;  Mel.,  Ibi  ;  mism  bene. 
t*f  ihh  compound    two    large    siwonfuls    may   be    taken   night  and 

Tije  ^^eneral  tre^itment  originally  recommended  by  BrockJesby 
(1704],  and  followed  successfully  by  Macbride  (1772),  Basham, 
Puller,  Furnival,  Garrod,  and  now  by  many  other  physicians,  is 
that  by  alhdws  and  the  tieuirai  salts,  with  colchiaim,  a  little 
mtmmiy  being  sometimes  added,  with  the  occasional  aid  of 
o-iirmw/,  used  only  ns  a  purgative  to  promote  evacuation  from  the 
glands  of  the  intt^inal  mucous  membrane.  Baths  are  never  to 
h  employed  if  the  skin  is  acting  freely  ;  but  if  it  is  hot,  dry.  and 
turaing,  its  action  may  be  successfully  stimulated  by  means  of 

iTapour  or  hot-air  bath. 
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If  the  bowels  act  once  a  day,  a  laxative  dose  of  calomel  and 
opium  may  now  and  again  be  prescribed,  if  necessary,  with  thd 
view  of  modifying  the  character  of  the  intestinal  secretiona 
Dark-coloured  and  offensive  stools  indicate  the  necessity  for  the 
dose,  followed  by  a  draught  of  infusion  of  senna,  together  with 
half  an  ounce  of  the  potussio  tartrate  of  soda  and  twenty  mi/nvma 
of  the  vinum  colchici,  and  these  should  be  repeated  every  evening 
and  morning  till  healthier  evacuations  are  obtained — i.  e,,  till  the 
motions  are  light-coloured,  more  bilious,  and  less  offensive. 

Mercury  has  been  recommended  with  the  view  of  warding  off 
cardiac  symptoms ;  but  when  it  is  given  so  as  to  affect  the  consti- 
tution before  the  commencement  of  cardiac  inflammation,  it  not 
only  has  no  influence  in  preventing  the  disease,  but,  by  the 
irritability  and  general  depression  which  it  occasions,  appears 
to  modify  the  course  of  the  disease  in  a  manner  by  no  means 
conducive  to  recovery.  It  destroys  the  red  blood-corpuscles,  and 
adds  to  the  ansemia.  About  one  in  four  cases  treated  with  mer- 
cury are  liable  to  cardiac  complication  (Dickinson). 

Alkalies,  or  the  neutral  salts,  may  be  given  in  combination  with 
colchicum,  full  doses  of  opium,  and  a  little  antimony.  They  aid 
the  disintegration,  and  increase  the  elimination  of  sulphuric  acid, 
by  augmenting  the  alkaline  condition  of  the  blood  (Parkes). 
The  alkalies  ought  to  be  given  largely.  The  patients  lose  their 
pains  under  their  influence,  and  proceed  rapidly  to  convalescence. 
The  pulse  is  generally  tranquillized  within  forty-eight  hours  from 
the  commencement  of  treatment,  and  if  in  twenty-four  hours  the 
pain  is  lulled  and  the  local  inflammation  greatly  subdued,  the  con- 
stitution is  evidently  coming  under  the  influence  of  the  remedy. 

The  form  in  which  the  remedy  is  to  be  given  is  that  of  a  simple 
saline  or  nitre  diuuyht,  to  which  from  two  to  three  drachms  of 
the  potassio  tartrate  of  soda  may  be  added,  with  ten  or  fifteen 
minims  of  the  vinum  colchici,  from  fifteen  to  twenty  minims  of 
the  vinum  antimonii,  and  from  ten  to  fifteen  minims  of  the 
tincture  of  opium,  or  of  Battley*s  sedative  solution,  to  prevent  the 
salt  ininning  off  by  the  bowels.  This  draught  is  repeated  for  the 
first  twelve  or  twenty-four  hours,  at  intervals  of  three  or  four 
hours,  according  to  the  strength  of  the  patient  and  the  severity 
of  *tbe  attack ;  and  if  pain  is  excessive,  a  pill  containing  half  a 
grain  to  a  grain  and  a  half  of  opium,  or  an  equivalent  dose  of 
Dover's  powder,  may  be  given  once  or  twice  daily.      In  the  use  of 
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these  T^tnedies,  oonstipation  and  narcotism  are  to  be  avoided  on 

ilie  owe  hand,  and  diarrbaea  to  be  guarded  a^^inst  on  tbe  otliei* 

(FruxHl    If  the  saline  treatment  ia  to  be  used  alone,  then  a 

solutioo  of  nitratej  ftcetate,  and  bicitrbomiie  oj  jMash  should  be 

pnik  m  siidi  doses  that  (en  or  twelve  drachmfs  of  the  two  latter 

salts  together  are  taken  in  the  twenty -ibur  hours.     Haifa  drachm 

^\h  acetate,  with  a  drachm  or  a  drachm  and  a  half  of  the  hicar- 

hnaii\  and  ten  grairw  of  nitre,  dissolved  in  an  ounce  and  a  half 

of  wiit^r  and  sugar,  or  lemonade,  and  given  every  two  hours,  night 

and  d»y,  until  tbe  joint  affection  and  pains  have  begun  to  yield 

in  fleferity,  are  sufficient  for  this  purpose.     Or  the  fol  lowing  :^ — 

]liimh  of  pittajiki  one  drachm ;  amtate  of  potash,  three  drachms ; 

'  ^vaier,  eight  ounces.     Of  this  mixture  one  ounce  for  a  dose  ought 

to  bi  repeated  every  two,  three,  or  four  hours,  ae^sording  to  the 

ui^jCTcy  of  the  symptoms;  or  from  twenty  to  sixty  grains  of  the 

I  hiwThjnaU  of  soda,  or  of  potash,  may  be  given  every  three  or  four 

j  booft  in  half  a  bottle  of  iMxla  or  seltzer  water ;  or  in  an  efiervescent 

I  €itmk  of  amrnoiiui,  or  potash  draught  (Tanner).      This  is  the 

tpeatmeot  which  most  of  all  seoms  efficient  in  warding  off  the 

caidiac  complications;  and  Dn  J.  J,  Furnival  was  the  first  (after 

Pmut)  to  direct  the  attention  of  the  profession  to  the  use  of  alka* 

liiie  reaie<lic3  (carbon^Jt^  pot^Msa')  in  the  treatment  of  Rfieuinatism^ 

nud  especially  aa  a  preventive  of  tbe  cardiac  complication  {Lancet, 

1841,  p.  305),     The  good  effects  of  sucli  treatment  as  a  preventive 

nf  the  cardiac  affections  have  been  since  fully  demonstrated  by 

Fuller,  Garrml,  Basbaui,  Goodfellow,  and  othera.     To  be  effective, 

tb*!  r^tjiedy  must  be  carried  out  with  energy  and  pcrseverancse, 

till  tlje  aiiicuhir  and  febrile  disturbance  are  lessened,  and  till  an 

ilkalioe  condition  of  tbe  urine  is  established  as  soon  as  possible, 

;  lt(ftti(}r  poiamas  in  Sis^  doses  may  also  be  given  to  the  extent  of 

r>iii  tn  5vi  in  twenty-four  hours  (PARKES),     Brocklesby  is  the 

tjarliest  authority  for  the  use  of  large  doses  of  nUi^e  in  tbe  treat- 

iD«ai  of  acute  rheumatism.     He  enjoined  for  a  diluting  drink, 

water  gruel  lioiiod  smooth,  in  each  quart  of  which  he  dissolved 

,  twiMlmchnis  of  iiiimf  with  or  without  sn^r     He  often  thus  pre- 

>  mltnl  ou  soldiers  to  take  teii  drachms  or  more  of  nitre  in  twenty- 

\fmrh(fUTk 

Tlie  alkalhie  trejjtmsnt  of  rheumatism  as  the  l^aais  of  operations 
I  ^mm  by  far  the  most  rational  ■  tor  it  has  now  been  abundantly 
I  demonjitratcd  that  in  cases  of  acute  rheumatism  there   is  an 
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absolute  deficiency  of  the  saline  ingredients  of  the  blood ;  and 
while  there  is  also  a  liability  to  fibrinous  exudation,  the  ten- 
dency of  saline  remedies  is  to  suspend  the  separation  of  fibrin 
(Stevens).  The  treatment  which  has  saline  remedies  for  its  basis 
thus  contributes  to  restore  the  balance  of  the  saline  ingredients 
in  the  blood,  and  controls  the  tendency  to  fibrinous  deposition. 
The  progress  of  inflammatory  action  being  thusi  retarded,  time  is 
gained  for  other  remedies  to  eflTect  the  diminution  of  the  excess 
of  fibrin  present  in  the  blood,  as  well  as  the  destruction  of  the 
rheumatic  element,  whatever  that  may  be.  One,  two,  or  even 
three  ounces  of  nitre  may  be  taken  in  the  twenty-four  hours; 
but  it  must  be  very  freely  diluted  in  lemonade  or  in  grueL  The 
urine  passed  under  its  influence  acquires  a  high  specific  gravity, 
1-026,  1040. 

In  the  experience  of  Dr.  Chambers  the  nitre  treatment  is  not  so 
preservative  against  cardiac  complications  as  the  treatment  with 
bicarbonate  of  potash;  but  his  observations  are  not. conclusive, 
because  those  treated  with  the  latter  remedy  were  also  enveloped 
in  blankets  and  flannel,  so  that  no  linen  was  allowed  to  touch 
the  skin — a  most  important  curative  management  of  rheumatic 
cases,  which  cannot  be  over- valued.  "  Bedding  in  blankets  reduces 
by  a  good  three-fourths  tJie  risk  of  inflammation  of  the  heart  run 
by  patients  in  rheumatic  fever,  diminishes  the  intenaity  of  the 
inflammation  when  it  does  occur,  and  diminishes  still  further  the 
danger  of  death  Iry  that  or  any  other  lesion;  and  at  tlve  same  tims 
it  does  not  protract  tlie  convalescence'^  (Chambers's  Lectures,  chiefly 
Clinical,  p.  147). 

There  is  some  difficulty  in  fixing  exactly  the  date  at  which 
the  disease  may  be  said  to  have  yielded,  or  to  have  disappeared 
Cessation  from  pain  has  sometimes  been  taken  as  the  sole  indi- 
cation. But  a  morbid  state  of  the  system  in  rheumatism  may 
exist  after  the  joints  are  free  from  active  pain,  and  even  without 
the  presence  of  any  cardiac  aflfection,  which  requires  but  the 
smallest  exciting  cause  to  bring  back  the  articular  or  heart  affec- 
tion in  all  its  pristine  intensity.  Patients  in  such  a  state,  though 
free  from  pain  at  the  time,  cannot  be  considered  rid  of  the  disease. 
Dr.  Garrod  looks  upon  the  following  conditions,  therefore,  as 
indicating  real  freedom  frc»m  the  disease: — (1.)  Absence  of  pain 
and  any  acute  tendencies  of  the  joints;  (2.)  Freedom  from  any 
active  cardiac  affection;    (3.)  Absence  of  marked   thirst,   with 
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returning  appetite;  (4)  No  unusual  rapidity  or  hardness  of  the 
pulse;  find  I  would  add,  a  uormal  temperature. 

External  topical  applications  are  also  eftieieat  aids  in  treatment. 
Wftrra  faraentatioiis  are  always  employed  with  advantage;  and 
flf  alhipplications  a  mixed  alkaline  and  opiate  solution,  applied 
as  a  fomeotation,  is  the  most  powerful  in  allaying  the  paio  of 
riieuifiatie  inflammation.      The  Bolution  so  highly  recommended 
ly  Dr.  Fnller  for  this  purpose  ls  coropased  of  an  ounce  of  the 
mrbfmde  of  potash   dissolved   in   a    pint  of    the   decoction   of 
poppies  or  of   rose-water,   to   which   six   drachms  of   Battley^s 
mktm  b  added,  or  common  tiiictui-e  of  opium,  which  is  less 
exf^n&ive  and  equally  efficient  as  an  external  application.     The 
efficiency  of  salines  as  a  local  application  is  probably  due  to  their 
inloence  in  correcting  the  dlsordemd  state  of  the  blood  at  the 
pwt^  by  preventing  or  destroying  the  aggregation  of  the  cor- 
puscled,  and  consequently  their  tendency  to  separate  from   the 
fibiine  and  to  aecumukte  in  the  minute  vessels.     On  this  prin- 
ciple the  application  was  theoi-eti chilly  indicated  many  years  ago 
by  Mr.  Gulliver  as  useful  in   inflammation.      Sjx>n(jio-piline  is 
irlmiiably  adapted  for  the  purfjose  of  applying  locally  the  saline 
itnjediei.     Dr.  Basham  recommends  its  application  in  the  follow- 
ing niMiner: — "  If  the  hands,  ^Ibows,  kneea^  or  feet  are  the  seat  of 
inflammation,  gloves  or  caps  are  made  of  the  8})onfpo-pUine  to  fit 
fliese  parts ;  if  a  greater  extent  of  surface  be  involved,  a  portion 
rf  the  ffpongi^piline  is  cut  large  enough  to  envelop  the  entire 
'  >Uf&:e,    The  spongy  surface  of  this  epithem  is  first  moistened 
fi^ly  with  water,  and  any  superabundant  fluid  squeezed  from  it, 
» that  the  linen  or  bed  of  the  patient  may  not  be  uunecossajily 
^fitted    Kitrat^  ofpokuh,  or  the  salt  to  be  employed,  in  imivder, 
to  then  fn^Iy  and  plentifully  sprinkled  over  the  moistened  surface, 
I  or  nibbed  in,  to  secui-e  its  solution  and  the  thorough  impregnation 
of  the  epithem;    it  is  then  applied  to  the  iufluined  part,  and 
lightly  secured  by  a  roller.     Nothing  further  is  required  than 
|oii(^in  about  six  hours  to  re  moisten  the  spongy  surface;  frenh 
aJditioti  of  nitre  is  never  required  if  sutficient  quantity  lias  been 
^»iseJ  in  the  first  instance.     The  salt  in  powder  m  hence  better 
bwi  a  ttatumted  solution,  which  nurses  seldom  succeed  in  making 
[Biah/itn,  Mfitt*Ghin  Trans.,  vol.  xxxii.,  p,  10), 

la  contradiatinction  to  the  principle  of  cure  now  laid  down,  and 
F which  has  been  called  the  method  of  neiUrali^ation,  Dr  Herl)ert 
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Davies,  physician  to  the  London  Hospital,  has  recently  advocated 
a  method  by  elimination  as  a  safe  and  rapid  mode  of  combating 
rheumatic  fever.  For  this  purpose  his  treatment  is  dbsolutely 
and  entirely  local,  and  consists  of  free  Uiatering  only.  Believing 
that  the  virus  localizes  itself  for  a  time  in  the  inflamed  joints, 
and  that  the  intensity  of  the  local  inflammation  is  a  measure  of 
the  amount  of  virus  collected,  he  orders  blisters  varying  in  width, 
but  of  considerable  size,  according  to  the  locality,  to  be  applied 
round  each  limb,  and  in  close  proximity  to  the  parts  inflamed 
Thus  he  affords,  through  the  serous  discharge  from  the  blistered 
surface,  a  ready  means  of  exit  for  the  vims.  The  blisters  are  to 
be  applied  near  to,  hut  not  upon  every  joint  inflamed,  at  the 
very  height  of  the  inflammatory  stage,  even  when  the  local  pains 
are  the  most  severe  and  the  constitutional  disturbance  the  greatest. 

The  success  of  the  plan  is  said  to  depend  entirely  upon  the 
blisters  being  applied  and  allowed  to  remain  until  they  have 
thoroughly  acted.  Lintseed-meal  poultices  subsequently  applied 
will  be  found  highly  serviceable  in  promoting  a  suflicient  flow  of 
serunL  The  blisters  should  be  put  entirely  round  the  affected 
limb;  and  .when  the  knees  are  the  joints  which  suffer,  the  blisters 
should  be  cut  at  least  three  inches  wide. 

If  this  method  of  treatment  be  adopted,  no  medicine  ought  to 
be  given  beyond  an  occasional  purge,  and  no  advantage  results 
from  combining  the  alkaline  or  neutralization  system  of  treat- 
ment with  that  by  blisters  or  the  method  by  local  elimination. 
If  the  two  methods  are  combined,  the  period  of  convalescence  is 
protracted.  That  the  poison  is  really  thrown  out  by  the  blister 
method  of  treatment  is  deduced  as  well  from  the  rapid  and 
permanent  relief  resulting  from  the  local  treatment,  as  from 
tite  Tieutral  and  even  alkaline  condition  of  the  urine,  which  is  a 
usual  and  early  result  of  the  treatment,  as  well  as  a  rapid 
diminution  in  the  force  and  frequency  of  the  pulse  {London 
Hospital  Clinical  Reports). 

The  diet  of  the  patient,  in  acute  rheumatism,  should  be  strictly 
limited  to  slops,  such  as  arrow-root,  beef  tea  (Liebig's  Extract  of 
Flesh),  milk  and  lime-water,  or  milk  made  warm,  to  which  a  little 
carbonate  of  soda,  nitrate  of  potash,  or  bicarbonate  of  potash  is 
added,  light  puddings,  to  which  sherry  or  brandy  may  be  added,  if 
depression  exist;  and  even  in  many  chronic  cases  it  is  desirable  to 
limit  the  diet  to  puddings  and  white  fish. 
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To  obviate  the  great  dmin  upon  the  system,  it  is  neeessaiy, 
howerer,  tliat  the  rheuxnatic  patient  be  better  fed  than  in  cases 
of  idiopatliic  inflammatioD,  Beef  tea  and  jellies  may  he  given, 
iwi  timng  coffee  might  also  be  adniLnistered  frequently,  on  the 
same  principlo  that  it  hm  been  given  in  typhus  fever  by  Dr> 
Parkes,  following  up  tlie  indications  obtained  from  the  phy- 
ftiolcjgical  action  of  that  beverage  as  expounded  by  I^hmatm. 
^  p.  ^6,  vol  i,  and  p.  8,  ante.) 

^Tbe  nature  and  treatment  of  the  local  complication,  such  as 
litis/*  will  be  considered  subsequently;  but  in  addttioti  to 
the  alkaline  remedies,  which  have  an  undoubted  influence  in 
'  fitortening  the  duration  of  the  illness,  the  bedding  in  blanketa, 
refeireJ  to  at  page  34,  is  a  most  important  measure  for  preventing 
tbe  cardiac  affection. 

GOUT— Poiia^TO, 

Definititm. — Febrile  excitement^  atieTidsd  wUh  a  specific  form  of 
inJbmi}ialion,  favoured  by  cmigenital  or  hereiUiary  constitidion, 
tmkd  mith  di-aorder  of  the  digedive  and  otfter  i7de7mal  organa, 
dtrized  especiaUjf  hf  an  afftxtiofi  of  the  joints,  and  especially 
'  ofihijirstjmnt  of  the  great  k^e — by  nocturnal  exacerbationa  and 
nmmmj  remisdona—^  vascuktr  pletfioTa  mul  the  premnce  of 
Uhic  acid,  and  probably  also  of  plimphoHc  cLcid  in  the  Uood, 
The  &)n8titutiorml  affection  tends  to  culmiTwUe  in  a  paroxysm,  or 
li^fthe  goiit,^'  at  longer  or  shorter  inifrvah,  whmi  various  jointBt 
im^,  or  ^xtris  of  tJie  body  are  apt  to  become  affex^ted. 
Hthology,— Tlie  constitutional  origin  of  gout  may  be  explained 
ia  a  similar  manner  to  that  of  rheumatism ;  but  the  nature  of  the 
^ihj  pouon  appears  to  have  been  more  definitely  ascertained, 
A\mt  17H7-1793,  Mi\  Murray  Forlies,  remarking  the  close  con- 
nection between  gout  and  gravel,  and  the  tendency  of  the  disease 
to  form  concretions,  ascribed  gout  to  the  presence  of  Lithisvic,  or 
wkt  ha*  since  been  named  uric  or  lithii:  acid  in  the  blood* 
Thfiae  eoncretions  are  liable  to  periodical  deposition,  thraugh  the 
Bum  of  infiammation,  in  organs  whase  vessels  are  of  the 
^t  order — for  example,  tendons  and  ligaments  {Treat tae  art 
[Omvd  and  Gout,  pp,  78-80),  About  the  same  time/Berthollet 
inced  an  opinion  not  dissimilar  with  regani  to  the 
of  pluyspharic  acid.  From  numerous  observations  this 
chemist  concluded  that  phosphoric  acid  is  more  sparing  in  the 
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urine  of  the  gouty  and  the  rheumatic  than  in  that  of  healthy 
persons,  and  that  during  a  paroxysm  it  became  more  abundant, 
and  equalled  the  proportion  found  in  the  urine  of  the  most  healthy 
persons.  He  therefore  ascribed  gout  to  the  retention  and  accumu- 
lation of  this  acid,  and  its  diffusion  through  the  system  {Journal 
de  Aled^cine,  Juin,  1786,  p.  476).  The  reverse  of  this  doctrine  was 
afterwards  maintained  by  Richerand,  who  observes  that,  on  the 
approach  of  gouty  fits,  the  phosphoric  ingredients  of  the  urine 
diminish,  and  seem  to  be  conveyed  to  the  joints,  to  produce  the 
arthritic  concretions  (Craigie). 

In  1848,  Dr.  Garrod,  of  London,  published  a  paper  in  The 
Med.-Chir.  Transactions  (and  he  has  since  that  time  constantly 
directed  his  attention  to  the  subject),  in  which  he  proves  experi- 
mentally the  statements  of  Forbes,  and  shows  that  the  blood,  in 
cases  of  gout,  contains  lUhic  acid  in  the  form  of  lithaie  of  soda, 
and  that  in  cases  of  chronic  gout  with  chalky  deposits  round  the 
joints,  lithic  amd  is  always  present  in  the  blood  and  deficient  in 
the  urine,  both  absolutely  and  relatively  to  the  other  organic 
matters.  He  believes  that  the  acid  is  always  in  excess  in  the 
system  during  gout,  and  constitutes  a  very  important  and  almost 
a  pathognomonic  sign  of  gouty  disease  with  affections  of  the 
joints.  The  uric  acid  is  found  to  exist  not  only  in  the  blood- 
serum,  but  also  in  the  fluid  effused  by  blisters,  and  in  the 
abdominal  and  pericardial  fluids.  The  abstraction  of  a  very  small 
amount  of  blood  is  required  to  discover  the  uric  acid  if  it  is 
present  in  quantity.  From  one  to  ten  fluid  drachms  of  the  serum 
being  taken,  it  is  to  be  put  into  a  broad  and  flat  glass  dish  (not 
watch-glasses),  about  three  inches  in  diameter,  and  about  a  third 
of  an  inch  deep.  Add  acetic  acid,  of  the  strength  of  the  London 
pharmacopoeia,  in  the  proportion  of  about  six  minims  to  each  fluid 
drachm  of  the  serum ;  a  few  bubbles  of  gas  are  generally  evolved 
at  first.  When  the  fluids  are  well  mixed,  a  very  fine  thread  is 
introduced,  consisting  of  from  one  to  three  ultimate  fibres,  from  a 
piece  of  unwashed  linen  fabric,  about  an  inch  in  length,  which 
should  be  depressed  by  means  of  a  gla.ss  rod.  After  resting  for 
fix)m  eighteen  to  forty-eight  hours,  depending  on  the  warmth 
(temperature  at  or  below  70°)  and  drj'ness  of  the  atmosphere,  the 
uric  acid  will  crystallize  upon  the  thread.  To  observe  this,  a 
microscope  must  be  used  with  a  linear  magnifying  power  not 
below  60. 
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When  goat  has  become  fully  developed,  and  has  assumed  its 
tfecific  inflamraatory  chanicter,  it  produces  ail  the  forma  of 
&rt.k-ukrijjt!amTjiation  which  have  been  described  in  rheumatism, 
m]  tliestj  intlammations  attack  nearly  the  same  parts,  as  the 
tencK,  airtilageis,  synovial  mem  bran  cs,  hursa?,  ligaments^  oiiiscles, 
knhm,  and  aponeuroses-  These  inflammations  have  little  to 
^iitiBguish  tliem  from  rheumatism,  except  the  singular  patho- 
kigid  plipnomenan  of  a  tendency  to  the  deposition  of  the  urata 
*«f  *((>rii— a  discovery  we  owe  to  the  laic  Dr.  WoUaston* 
Oati.sionally  the  urate  of  soda  appears  to  be  nearly  the  sole 
stion  from  the  affected  part,  nothing  being  seen  on  the  poultice 
orfonieiiUition  cloth  applied  to  the  part,  but  this  salt  in  a  more  or 
less  fluid  state.  It  is  secreted  from  the  joints  of  the  toea  or 
fingers,  and  probably  from  all  their  different  tissues.  Portal 
p\'th  ii  ease  in  which  the  articulations  of  toth  hands  prosGiited 
deposit^^  of  urate  of  soda,  both  within  the  capsnles  of  the  joints 
«iii  I'xternaHy  among  the  ligaments,  while  the  tendons  of  the 
mr  muscles  of  the  fingers  were  almost  destroyed  In  tlie 
iterinn  Museum  of  Glasgow  there  is  a  finger  from  a  gouty  hand, 
witii  11  joint  o|)ened  and  bent  u[M>n  itself,  showing  not  only  a 
(le|x«*itit>n  of  the  salt,  but  an  erosion  of  the  cartilages;  also  another 
in  yfhlvh  the  jnint  is  full  of  this  peculiar  secretion^  and  a  third  in 
which  llie  jiant  is  everywhere  invested  with  it  In  the  Museum 
of  St  Thomass  Hospital  there  is  a  specimen  in  which  the  femoral 
cafUkge  of  the  knee-joint  L«t  coated  with  it,  as  if  smeared  over 
with  planter  of  Paris;  and  another  in  which  it  is  deposited  on  the 
ligMiients  of  the  extensors  of  the  hand.  Guibert  gives  a  case  in 
«luc!i  tlie  metatarsal  articulation  of  the  great  toe  wits  suiTounded 
by  uratu  of  soda  of  a  rose  tint,  and  on  the  inside  of  the  foot,  in 
ih  cellular  tissue,  was  an  abscess  contiiiuing  urate  of  soda^ 
tt»aking  its  way  to  the  surface.  On  opening  the  joint  the  same 
♦iitstunce  was  found,  and  on  cutting  through  the  tendons,  pieces 
ol  umte  **f  stxia  were  distinctly  seen  between  the  fibres.  Simon 
p\t&  an  account  of  a  gouty  skeleton,  of  which  the  bones  were 
C0Krf)luli.-ly  anchylosed.  In  the  preparations  of  diseased  joints  in 
ifetjlhiNi'imi  rif  the  Anny  Medical  Scliool  at  Nctley  (and  described 
U'Mr,  Oulliver  in  Tia^  Edtn.  Med.  and  Swyical  Journal,  vol. 
xlviii.l,  the  material  is  said  to  lie  deposited  outside  the  joint  in 
;be  cellular  tissue,  exterior  to  the  periosteum  and  articulation 
c&pitiles.    Similar  dissections  are  described  by  Watson,  Moore^ 
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and  Parry.  The  bones  affected  in  cases  of  gout  have  been  found 
swollen,  and  sometimes  so  soft  as  to  have  been  easily  cut  by  the 
scalpel 

The  urate  of  soda  is  deposited  first  in  a  white  fluid  state,  like 
a  mixture  of  chalk  and  water;  after  a  time  this  fluid  portion 
becomes  absorbed,  leaving  concretions  consisting  of  little  more 
than  bundles  of  crystals  of  urate  of  soda,  and  often  in  such  quan- 
tities that  a  poultice,  though  applied  several  times  a  day,  has  been 
covered  with  them,  and  that  for  several  days  together.  The 
concretions  afterwards  harden,  and  form  what,  from  their  colour 
and  appeamnce,  have  been  termed  chalk-stones,  tophi,  or  tophaceous 
deposits,  often  superficial  and  of  considerable  size,  so  that,  when 
the  skin  has  ulcerated,  a  patient  has  been  said  in  one  instance  to 
have  scored  his  game  of  cribbage  with  his  knuckle,  and  in  another 
to  have  written  on  the  table  with  the  chalk  penetrating  through 
the  ulcerated  tips  of  his  fingers.  Not  unfrequently,  after  a  time, 
deposits  of  phosphate  and  carbonate  of  lime  ensue  in  and  around 
these  semi-fluid  concretions;  but  it  is  not  believed  that  such 
deposits  ever  replace  the  urate  of  soda  in  gouty  subjects. 

Although  these  specific  exudations  and  morbid  elements  in  the 
blood  are  but  indications  of  the  gouty  condition,  they  neverthe- 
less confirm  the  belief  again  gaining  ground,  which  teaches  the 
ancient  humoral  doctrine,  that  the  phenomena  of  gout  are  induced 
by  some  peccant  matter  (probably  uric  acid)  which,  through  mal- 
assimilation  of  food,  or  of  food  and  drinks  of  particular  kinds, 
combined  sometimes  with  excessive  labour  of  body  as  well  as  of 
mind,  becomes  inbred  in  the  constitution,  and  which  it  is  the 
business  of  the  paroxysm  of  gout  to  eliminate. 

The  natural  history  of  the  disease  shows — (i.)  That  there  is  a 
disposition  or  tendency  in  the  morphological  relations  between 
the  solids  and  fluids  of  the  whole  system  to  develop  some  specific 
constitutional  poison,  which  betrays  itself  by  cei-tain  constant 
effects  at  periodical  intervals,  although  these  may  be  irregular. 
(2.)  That  these  local  effects  are  prone  to  develop  themselves  in 
the  joints  of  the  extremities,  or  to  express  themselves  by  symp- 
toms of  a  particular  kind  in  the  internal  organs,  and  in  various 
textures  of  the  body. 

Dr.  Graves  has  given  the  most  interesting  illustration  of  these 
propositions  in  his  clinical  lectures;  and  especially  of  the  develop- 
ment of  peculiar  local  affections  in  connection  with  gout     For 
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nmpl%  the  occurrence,  of — (L)  "Fugitive  pains."  or  twitches 

fthicli  suddenly  attack  persojis  of  gouty  habit    The  pain  is,  no 

imk.  due  to  congestion.     Sometimes  the  congestion  ia  more 

Ijwtiiig,  m  in  the  lobes  and  cartilages  of  the  ear,  and  where,  as 

Dr,  flHrrod  shows,  concretionB  sometimes  occur.     (2.)  A  singular 

affi'HoM  of  the  teeth,  which  consists  in  an  insuperalile  desire  to 

griiit!  tliera,  is  noticed   by  Graves,      (3.)  The  occurrence  of  tie- 

Mmrettx  of  the  several  branches  of  the  fifth  pair.     (4.)  Daily 

piwxyicms  of  intense  heat  of  the  nose,  which  contiuues  for  three 

or  fuur  bours,  the  part  becoming  first  of  a  bright  and  then  of  a 

jmrpliah  red  colour,  spreading  over  the  upper  portion  of  the  cheek. 

(5,)  The  occurrence  of  gouty  mmtica,  in  which  the  specific  inflaia- 

iJlition  affects  the  trunk  of  the  sciatic  nerve,  and  which,  extending 
plhe  Deurilemma  of  tlie  nerve,  may  in  process  of  time  extend  to 
tiesjiiaal  marrow  and  its  investments,  an*!  give  rise  to  derange- 
ments af  the  latter,  temiinating  in  lunjolUssement  and  etrnctui'al 
d^eiiemtion.  This  complication  of  gout  was  fii-st  decidedly 
pointed  out  by  Dr.  Gravea  These  affections  are  always  greateut 
when  the  stomach  is  most  deranged. 

His  now  generally  believed  that  gout  is  hereditaiy;  and  in 
manj  iostances  it  is  bo,  whether  the  intemperate  habits  of  ances- 

,  teiB  are  followed  out,  or  whether  the  mode  of  living  be  abstemious. 

rfii  some  families  it  attacks  only  filternate  generations,  following 
wimt  Iins  been  called  *'  the  law  of  *xUtvisv\!^    The  power  of  heredi- 

^iNy  transmission  to  induce  gout  has  been  illustnited  in  a  most 
ng  way  by  Mr.  Spencer  Wells  in  his  treatise  on  this 
He  shows  that  the  children  of  a  patient  born  prior  to 
development  of  gout  in  their  parents  were  free  from  this 
«tii)Tj  in  after-life,  but  that  those  childi"en  born  subsequently 
to  the  develofiment  of  gout  in  the  same  parents  became  after- 
w&ids  gouty  Tlie  potent  influence  of  hereditary  prediaposition 
IB  W-M^rd  to  gi  mt  is  now  known  to  betray  itself  even  amongst 
*finie  of  tlie  labouring  classes,  and  in  the  upper  classes  in  a 
sWl  gtmter  proportion.  Dr.  Garrod  instances  the  case  of  a 
gouty  gentleman  who  is  able  to  trace  the  disease  in  his  fauiily 
foTfmir  hundred  years,  and  in  which  the  eldest  son  has  invari- 
»%  inherited,  wlik  Ute  estates,  gout  of  the  worst  form  and 
fceloped  at  an  early  aga  On  the  other  hand,  agsiin,  it  is  oer- 
^\  and  consistent  with  the  constitutional  origin  of  this  disease, 

l^lkBt  au  unusually  large  proportion  of  non-hereditary  aises  are 
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met  with  among  the  indolent  and  luxurious  inhabitants  of  large 
metropolitan  towns. 

A  flattering  hallucination  has  been  transmitted  traditionally, 
hereditarily,  and  historically,  which  connects  the  gouty  diathesis 
with  high  mental  development.     But  the  conditions  for  the  con- 
stitutional  development  of   this  disease  must  either  be   more 
common,  or  physicians  must  be  getting  more  acute,  for  eminent 
and  observant  men  are  now  inclined  to  discard  the  doctrine  which 
teaches  the  noble  origin  of  gout,  and  its  necessary  association  with 
high  mental  development.     The  disease  is  now  certainly  common 
and  plebeian,  as  well  as  aristocratic.     It  may  have  been,  in  the 
(lays  of  Sydenham,  that  the  gouty  patients  of  a  physician  were 
to  be  found  amongst  "  Tnagni  regea,  dynastce  exerdtuurrty  clasai- 
umque  duces,  philosophic  aliique  his  similes"    Now-a-days  it  is 
no  less  certain  that  the  physician,  in  London  at  least,  must  pay 
his  visits  and  prescribe  for  gout  amongst  "  the  London  labour," 
as  well  as  among  "  the  London  poor,"  and  his  list  will  number 
"  coal-heavers,  bakers,  brewers,  draymen,  house  painters,  butchers, 
innkeepers,  publicans,  butlers,  coachmen,  and  porters  in  wealthy 
families  especially"  (Copland,  Budd,  Garrod,  Todd).     A  gouty 
conformation  has  been  accurately  described  by  Sydenham,  Frank, 
Scudamore,  and  others ;   and  one  of  the  constant  characters  of 
such  a  conformation  is  former  or  existing  corpulence ;  and  it  is 
now  known  as  consistent  with  the  constitutional  origin  of  this 
disease  that  the   disposition   to    develop  gout  may  be   brought 
about  by  abnormal  habits  of  existence ;    and  if  the  hereditary 
predisposition  is  present,  the  conditions  for  developing  the  latent 
diathesis  are  more  easily  made  efficient.     All  are  agreed  as  to  the 
influence  of  full  living,  with  the  free  and  habitual  use  of  wine, 
and  especially  now  as  to  the  influence  of  what  may  be  called 
gross  living,  great  consumption  of  animal  food,  with  indulgence 
in  beer  and  malt  liquors  generally  (BuDD  and  Todd);  and  it 
appears,  both  from  the  observations  of  Sydenham,  Craigie,  Wm. 
Budd,  Todd,  and  Wood,  that  it  is  not  so  much  the  particular 
variety  of  alcoholic  drink  used,  as  the  mode  and  extent  of  the 
use,  which  tends  to  develop  the  gouty  state ;  but  it  is  believed 
that,  of  all  wines  in  common  use,  those  of  the  Rhine  vintages  are 
the   least  productive   of  gout.      They  are  said    to   contain  less 
alcohol  than  any  of  the  Southern  wines,  and  less  than  those  of 
Portugal,  Spain,  Sicily,  Cyprus,  and  Madeira.     The  influence  of 
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malt  Kqnors  is  especially  obvious  in  those  examples  of  gout  which 
occur  in  the  lower  classes.     "  There  is  a  body  of  men,"  writes  Dr. 
Wm.  Budd,  "  employed  on  the  Thames,  whose  occuj)atioii  is  to 
raise  ballast  from  the  bottom  of  the  river.     As  this  can  be  done 
only  when  the  tide  is  ebbing,  their  hours  of  labour  are  regulated 
by  that  circumstance,  and  vary  through  every  period  of  the  nifjht 
aDd  day.     They  work  under  great  exposure  to  inclemencies  of  the 
weather;  their  occupation  requires  great  bodily  exertion,  occasion- 
ing profuse  sweating  and  much  exhaustion.     Each  man  drinks 
from   two  to    three   gallons  of  porter   daily,  and    generally  a 
considerable   quantity  of  spirits  besides.      Gout  is  remarkahly 
frequent  among   tJiem"     Such    an  instance   contrasts  strongly 
with  the   prophylactic    influence   of    corporal   labour  displayed 
amongst  other  classes  of  the  people,  who  do  not  labour  under 
the  influence  of  gallons  of  malt  liquor;  and  it  is  interesting  to 
notice  tliat  in  the  non-beer-drinking  countries  the  lower  classes 
escape. 

A  belief  in  the  prophylactic  virtue  of  labour  and   moderate 
living  probably  instigated  the  abrupt  reply  of  Abemethy  to  the 
question,  "What  is  the  cure  for  gout?"  when  he  said,  "Live  on 
sixpence  a  day,  and  earn  it"      The  disease  very  rarely  occurs 
before  puberty,  but  is  seen  in  both  sexes  under  twenty.     Many 
cases  occur  between  twenty  and  thirty,  but  the  period  of  greatest 
liability  is  perhaps  from  thirty  to  fifty.     After  this  the  chances 
of   exemption    increase    with    age,    probably    from    the    more 
temperate  habits  of  advanced  life.     But  at  whatever  age  go.ut 
inay  appear,  every  attack   establishes   a  greater  disposition  to 
another.    Women  often  suffer  greatly  from  gout,  but  not  in  an 
equal  degree  with  men.     Gout  is  never  developed  without  being 
Msociated  with  indigestion,  or  as  a  sequence  of  impaired  digestion 
from  some  error  in  diet  or  drink ;  and  of  all  wines.  Port  wines 
and  Burgundy  are  most  apt  to  induce  such  kind  of  indigestion 
as  accompanies  or  precedes  an  attack  of  gout.     The  immediately 
excitmg  causes  of  this  disease   are  very  much  similar  to  those 
of  rheumatism.     In  thus  describing  the  pathology  of  gout,  the 
causes  and  constitutional  source  of  the  disease  have  been  suffi- 
ciently indicated 

Symptoms. — ^These  vary  according  as  the  disease  attacks  the 
joints,  the  stomach,  or  the  intestinal  canal,  but  the  proportionate 
frequency  with  which  these  different  parts  are  attacked  is  not  yet 


1 


44  SPECIAL  PATHOLOGY— GOUT. 

ascertained.  It  may  be  acute  or  chronic,  and  when  the  viscera 
are  affected,  it  has  been  termed  irregular,  retrocedent,  or  misplaced 
gout.  Sydenham  was  himself  a  great  sufferer  from  this  affection, 
and  laboured  under  it  for  more  than  thirty-four  years.  He  thus 
describes  an  acute  attack  or  fit; — 

"  It  comes  on  a  sudden  towards  the  close  of  January  or  beginning  'of 
February,  giving  scarce  any  sign  of  its  approach,  except  that  the  patient 
has  been  afflicted  for  some  weeks  before  with  a  bad  digestion,  crudities 
of  the  stomach,  and  much  flatulency  and  heaviness,  which  gradually 
increase  till  at  length  the  fit  begins.  The  patient  goes  to  bed,  and 
sleeps  quietly  till  about  two  in  the  morning,  when  he  is  awakened  by 
a  pain,  which  usually  seizes  the  great  toe,  but  sometimes  the  heel,  the 
calf  of  the  leg,  or  the  ankle.  The  pain  resembles  that  of  a  dislocated 
bone,  and  is  attended  with  a  sensation  as  if  water  just  warm  were  poured 
upon  the  member;  and  these  symptoms  are  immediately  succeeded  by 
a  chilliness,  shivering,  and  slight  fever.  The  chilliness  and  shivering 
abate  in  proportion  as  the  pain  increases,  which  is  mild  in  the  b^in- 
ning,  but  gradually  becomes  more  violent  every  hour,  and  comes  to  its 
height  towards  evening,  adapting  itself  to  the  numerous  bones  of  the 
tarsus  and  metatarsus,  the  ligaments  whereof  it  affects  so  as  sometimes 
to  resemble  a  tension  or  laceration  of  those  ligaments,  sometimes  the 
gnawing  of  a  dog,  and  sometimes  a  weight  and  coarctation  or  contraction 
of  the  membranes  of  the  parts  affected,  which  become  so  exquisitely 
painful  as  not  to  endure  the  weight  of  the  clothes,  nor  the  shaking  of  the 
room  from  a  person  walking  quickly  therein ;  and  hence  the  night  is  not 
only  passed  in  pain,  but  likewise  with  a  restless  removal  of  the  part 
affected  from  one  place  to  another,  and  a  continual  change  of  its  posture. 
Nor  does  the  perpetual  restlessness  of  the  whole  body,  which  always 
accompanies  the  fit,  especially  in  the  beginning,  fall  short  of  the  agitation 
of  the  gouty  limb.  Hence  numberless  fruitless  endeavours  are  used  to 
eaae  the  pain  by  continually  changing  the  situation  of  the  body  and  the 
part  affected,  which  notwithstanding  abates  not  till  two  or  three  in  the 
morning — that  is,  till  after  twenty-four  hours  from  the  first  approach  of 
the  fit.  Being  now  in  a  sweat,  he  falls  asleep,  and  upon  waking  finds 
the  pain  much  abated,  and  the  part  affected  to  be  swelled ;  whereas  before 
only  a  remarkable  swelling  of  the  veins  thereof  appeared,  as  is  usual  in 
all  gouty  fits. 

"  The  next  day,  or  perhaps  two  or  three  days  afterwards,  the  part 
affected  will  be  somewhat  pained,  and  the  pain  increases  towards  the 
evening,  and  remits  towards  break  of  day;  and  what  we  call  a  fit  of  the 
gout  is  made  up  of  a  number  of  these  small  fits.  At  length  the  patient 
recovers,  which,  in  strong  constitutions,  and  such  as  seldom  have  the  gout. 
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ften  hAppens  in  fourteen  daySj  and  in  the  aged,  and  in  those  who  have 
uent  rtfeuTOs  of  the  diBaase,  in  two  months;  hut  in  stich  as  are  more 
lebilitated,  either  with  age  or  the  long  duiution  of  the  distemper,  it  doea 
not  go  off  till  summer  advaocea" 

In  aggraTated  cases  it  attacks  both  feet»  the  hands,  wrists, 
dhowB,  knees,  and  other  paits ;  sometimes  bending  the  fingers 
tsrooked  and  motionless,  and  at  length  "forms  atony  concretions 
m  the  ligaments  of  the  joints,  which,  destroying  both  the  scarf* 
alriii  and  the  akin  of  the  joints,  stones  not  nnlike  chalk  or  crabs' 
«ytt  come  in  sight,  and  may  be  picked  out  with  a  needle.  Some- 
times the  morbific  matter  is  thrown  npon  the  elbows,  and  occa- 
sions a  whitish  swelling  almost  as  big  as  an  ^gg" 

During  the  first  fourteen  days  the  urine  is  high-coloured,  and 
tftet  separation  lets  fall  a  kind  of  red  gravelly  sediment,  and  not 
tbote  a  third  part  of  the  fluids  taken  is  voided  by  urine  during 
the  febrile  paroxysm,  the  bowels  also  lieing  gcnemlly  constipated 
imng  this  tima  The  fit  is  accompanied  throughout  with  luss  of 
apl^tite  and  chilliness  of  tbe  whole  body  towards  the  evenitig, 

Tie  urea  is  probably  not  below  the  normal  standard,  its  eliini- 

tifttion  not  ap|>earing  to  be  interfered  with  during  the  paroxyam 

(Qaheod,  Paekes).    The  elimination  of  uric  acid  by  the  urine 

is  imj)eded  during  the  paroxysm ;  but  it  exists  in  large  amount 

in  t!ie  blood.     It  has  also  been  suggested,  as  a  hint  for  further 

iaqairy,  that  the  substances  which,  in  a  healthy  ^tate,  would  fur- 

tjijsli  urea,   are  conTerted  into  uric   acid  in  gout  (GiJRnNEe)< 

The  phosphoric  acid  is  also  greatly  lessened,  and  its  retention  is 

pittbahly  as  common  as  that  of  the  uric  acid.    Albumen  is  not 

mjcommon  in  small  quantities^  but  its  occurrence   is  generally 

temporary;  and  if  it  is  persistent,  there  is  reason  to  suspect  the 

ctironic  disease  of  the  kidney  which  is  produced  by  gout  (Todd); 

and  casts  without  albumen  may  be  found  in  the  urine  sediments. 

•^fU^r  the  paroxysm  the  water  is  usually  copious;  and  the  uric 

*cjd  increases  as  the  fit  is  passing  oS*,  just  after  the  paroxysm. 

11^  the  paroxysm  of  gout  the  urine  is  found  t-o  be  very  defi- 

i  ill  solids,   especially  in   urea,   uric  acid,   extractives,   and 

pboBpbate  of  lime^     There  is,  fn  fact,  a  diminution  of  all  the  chief 

bgfodients  before  the  paroxysm;  diuriug  the  paroxysm  there  ia 

Uisufficieat  elimination  of  uric  and  phosphoric  acids,  while   the 

ttt«*  wid  sulphuric  acid  are  in  sufficient  amount;  and  after  the 

paroxyam  the  elimination  again  increases,  (Parkes,  L  c) 
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When  the  fit  is  going  off,  a  violent  itching  seizes  the  foot, 
especially  between  the  toes,  and  the  skin  peels  off. 

When  the  disease  has  become  chronic,  or,  as  Sydenham  terms 
it,  inveterate,  "  after  yawning,  especially  in  the  morning,  the  liga- 
ments of  the  bones  of  the  metatarsus  are  violently  stretched,  and 
seem  to  be  squeezed  with  great  force,  as  if  with  a  strong  hand. 
And  sometimes,  though  no  yawning  has  preceded,  when  the 
patient  has  disposed  himself  to  sleep,  he  feels  a  blow  on  a  sudden, 
as  if  the  metatarsus  were  breaking  in  pieces  by  a  large  stick,  so 
that  he  wakes  crying  out  with  pain.  The  tendons  of  the  muscles 
of  the  tibiae  are  sometimes  seized  with  so  sharp  and  violent  a 
convulsion  or  cramp,  that  if  the  pain  it  occasions  were  to  last 
only  a  short  time,  it  could  not  be  borne  with  patience." 

After  many  racking  pains  the  succeeding  paroxysms  become 
less  painful,  when,  "  instead  of  the  usual  external  pain,  a  certain 
sickness,  a  pain  in  the  belly,  a  spontaneous  lassitude,  and  some- 
times a  tendency  to  diarrhoea  succeeds."  Besides  the  pain  and 
sickness,  the  patient  becomes  lame,  and  almost  incapable  of 
motion,  and  is  perhaps  obliged  to  be  wheeled  or  carried  from  room 
to  room ;  and  he  is  not  only  reduced  to  this  helpless  condition, 
but,  to  complete  his  misery,  his  mind  sympathizes  with  his  body. 
"  For  every  paroxysm  may  be  justly  termed  a  fit  of  anger,  the 
rational  faculties  being  so  enervated  by  the  weakness  of  the  body 
as  to  be  disordered  on  every  trifling  occasion,  whence  the  patient 
becomes  as  troublesome  to  others  as  he  is  to  himself" 

Another  form  of  chronic  gout  is  known  as  atonic  gout,  when 
the  joints  enlarge,  and  the  tissues  and  ligaments  become  thickened, 
and  the  seat  of  various  effusion,  so  as  oft;en  to  distend  and  even 
to  dislocate  the  bones;  and  yet,  if  the  patient  be  kept  quiet,  he 
suffers  no  pain.  The  general  symptoms,  however,  are  most 
distressing.  The  patient  suffers  from  loss  of  appetite,  indigestion, 
sickness,  nausea,  flatulence,  acid  erucUtions,  pains  of  the  stomach, 
cramps  in  the  legs  and  in  various  parts  of  the  body;  also  great 
dejection  of  spirits,  vertigo,  palpitation,  fainting,  asthma,  and  also, 
perhaps,  from  stone  or  gravel.  These  affections,  in  some  form 
or  other,  continue  with  occasional  intervals  during  the  remaining 
life  of  the  piitient,  who  l>elieves  that  ho  has  the  gout  flying  about 
him,  and  that  ho  should  be  well  if  ho  had  a  regular  fit. 

In  the  ctnirse  of  this  disease  there  may  be  a  metastasis  to  the 
stomach  or  other  part,  and  the  affection  is  then  termed  retrocedent 
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lui,  the  pain  in  the  joints  being  trifling,  or  having  entii*elj 
lubmded  When  the  metnAtasis  is  to  the  stomach  or  intestines,  it 
Hmy  be  either  of  a  spasnjodic  or  inflannnatorj  cliaracter.  The 
fpusnioilic  IB  the  most  frequent,  and  in  this  oa^  tlie  patient  je 
wizetl  with  violent  pains  in  the  stomach,  with  faintness,  eoldnasa 
of  th('  extremities,  and  a  quick,  small,  and  soareely  perceptible 
jnilKi^,  ac'companied  with  much  flatulence,  acidity,  or  vomiting. 
If.  on  the  canti-ary,  the  attack  be  of  an  inflammatory  character, 
the  \mn  is  perhaps  equally  great,  but  is  incre^isod  on  pressure^ 
and  tliere  is  more  re-action,  some  fever,  a  fuller  pulse,  with 
TtMitiugj  and  perhaps  obstinate  constipation.  The  duration  of 
tlieae  attacks  is  short,  as  the  patient  must  be  quickly  relieved  or 
quickiy  perish.  Besides  metastasis  to  the  stomach  and  intestines, 
tliis  r^trocedence  maj^  take  place  to  other  parts,  as  to  the  testicle, 
bladder,  rectum,  or  to  the  head;  and  in  the  latter  case  the  patient 
may  di**  apoplectic.  The  transition  of  the  gouty  virus  is  often 
marked  by  a  pain  shooting  along  the  nerve,  as  sudden  and  as 
apitl  as  a  galvanic  shock,  and  so  violent  as  to  have  been  com- 
j»«d  to  stabbing  with  a  knife.  Besides  being  thus  a  migvattny 
£sim»  from  part  to  part,  gout  often  alternates  with  other 
thmm  diseases,  such  as  cistkina  and  rkeuniatimn,  and  may 
CMKxist  with  them. 

The  functions  of  digestion,  and  especially  the  hepatic  and 
urinary  secretion,  are  much  deranged  in  all  cases  of  gouty  par- 
oxyima  Besides  loss  of  appetite^  flatulence,  heartlmm,  stomach- 
whe  or  colicky  pains  prevail,  the  tongue  is  loaded,  the  bowels 
Jim  kmnd,  and  air,  with  impacted  faeces,  distends  the  intestines, 
twfjei'mlly  in  the  cirigastric  and  umbilical  regions.  The  liypochon- 
i^fwu:  regions,  especiall^^  the  right,  are  the  seat  of  painful  tension 
M>(i  taieasiness.  The  first  alvine  dejections  are  generally  suilid  and 
^wk'Cnloured,  not  unfrequently  very  fetid ;  and  in  some  instances 
09^  ^tmntities  of  dark-coloured  excrement  are  brought  away. 
Tlie  urine,  when  scanty  and  of  a  deep  red  colour,  is  voided 
^itn  paiti  and  scalding  along  the  urethra.  The  sediment  already 
Hierjtioned,  and  soluble  in  water,  is  rose-coloured  or  lateritious, 
wid  k  deposited  during  the  whole  course  of  the  attack,  and  ita 
*I'f>eamtice  is  not  confined  t<J  the  close  or  subsidence  of  the  febrile 
«J'iiipti»rna,  though  at  that  time  it  is  more  abundant.  It  consists 
*if  urate  of  soda,  the  phosphoric  salts,  and  urea  mixed  in  various 
proportions.      When    dyspeptic   symptoms    are   associated   with 


48 


SPECIAL   PATHOLOGY — GOUT, 


feeblenesg,  a  whitish  itiagnesiarlike  powder,  consisting  chiefly  of 
the  phosphates,  is  deposited^  or  alternates  with  the  other  deposita 

When  the  paroxysm  of  gout  has  taken  place,  and  terminated  in 
the  manner  deacriljed,  tlie  patient  appears  to  enjoy  better  health 
than  formerly     The  appetite  i.^  good,  the   mind  more  cheerful 
and  activei  the    body  more   agile,  and  the   patient   is  delivered 
from  many  feelings   of  languor  and   oppression  with  which  he 
had  previously  been  afflicted     In  this  st-ate  he  may  remain  for  wi 
two  or  three  seaaons  without  being  conscious  of  any  complaint  orW 
symptom  which  would  indicate  a  retuni  of  the  diaordcr.     In  the 
courae  of  time,  however,  generally  al>out  the  same  season  of  the^ 
year,  he  begins  to  be  sensible  of  the  pi^sence  of  some  of  MsS 
former  feelings,  and  at  length  a  fit  takes  place  much   in  the 
same    manner    as   it  did   on   the   first  occasion.      This    second 
paroxysm   is,  in    some   instances,  shorter  and  less  violent;   in^ 
others  it  is  accompanied  with  various  circumstancea  which  sho^ 
some  deviation  from  the  first  attack*     But  whatever  be  the  mode 
or  duration  of  Its  attack,  another  succeeds  after  a  less  lengthened' 
interval;  in  some  cases,  the  same  year  in  the  autumn— in  others, 
next  year  in  the  spring  or  summer.     In  general  the  intervals 
are  shorter  the  younger  the  patient.     The  most  common,  jjerhflps, 
13  the  biennia]  or  triennial  attack  for  the  space  of  eight  or  ten 
years;  then  the  attacks  are  annual,  then  twice  in  the  year;  and 
in  some  severe  cases  the  attacks  are  so  frequent  that  the  patientM 
can  scarcely  be  said  to  V*e  free  from  gout  the  whole  year  round,  m 
Much  in  all  this  depends  on  the  habits  and  constitution  of  the 
individual     The  disease  tends  to  acquire  a  chranic  character,  and 
nirely  quits  the  patient  till  it  destro^'s  him,  either  by  complctaJ 
lameness,  helplessness,  and  debility,  or  by  attacking  the  heart  orj 
tlie  brain  (ClUIOlE). 

Biagmods* — The  diagnosis  between  gout  and   rheumatism 
often  exceedingly  difficult,  so  much  so   that  noBologista   ha^ 
dof^ribe'l  with  perfect  pathological  correctness  a  hybrid  dis 
and  named  it  "rheumatic  gout"     Mr,  Hunter  warmly  opposed 
this  compound  appellation,  as  many  have  since  done.    Hunters 
opinion  was  founded  on  the  belief  that  no  two  distinct  diseases,  or 
even  distinct  diatheses,  ciui  co-exist  in  the  same  constitution- 
belief  which  must  now  be  admitted  to  be  incorrect     (See  vol  i«| 
pp.  137,  20  L)      We  must  doubtless,  therefore,  recognize  such 
hybrid  disease  as  Craigie,  Wood,  Spencer  Wells,  and  Fuller  have ' 
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,  depending  on  the  influence  of  the  combined  cachexia 
of  got)  t  and  rhennmtism. 
Prognofiia,— Every  assumnce  office  objects  to  a  gouty  person  as 

Ih&hh  to  a  disease  which  tends  U*  shorten  life  from  tlio  wear  and 
teir  of  the  constitution  it  occj^iaions.  The  objection  is  utique^ 
tiomd)ly  well  founded;  for  although  a  few  pei^ons  may  i-eaeh 
aJvatja-d  age  notwith^itaiiding  repeated  attacks  of  gout,  yet  maoj 
die  prtiaatiirely  fi'om  this  afil^ction,  or  from  asthma,  disease  of  ilia 
Wit,  apoj^lexy,  or  from  t!ie  accidents  to  wliicli  helplessness  and 
dAility  rentier  the  patient  liable, 

Treatmeiit— Seeing  that  the  disease  is  clearly  of  constitntional 
OR^n,  iU  treatment  resolves  it-self  into — (1.)  The  selection  and 
aJmiiiiatmtion  of  those  remedies  which  &hall  tend  to  subdue,  con- 
tnJ,  or  eradicate  the  latent  disposition^  constitutional  tendency, 
m  gouty  diathesLs ;  (2.)  The  adoption  of  such  means  as  may  be 
safely  used  to  modify  the  severity  or  shorten  the  paiTJxysm.  The 
pttTDxysm  must  be  interfered  with  cautiously.  It  is  the  means 
which  nature  takes  to  rid  the  constitution  of  the  r/uttetiea  Tnorbi, 
md  which  it  undoubtedly  relieves  for  a  time,  if  allowed  to  run  its 
coufse,  T\\e  removal  of  the  paroxysm  does  not  necessaiily  remove 
the  congtitntlonal  diathesis. 

As  ti)  any  local  treatment  during  the  fit,  Sydenham  writes,  **  If 
otitwnni  ftp  plications  he  required  to  ease  the  pain  of  the  gout^  I 
H<iw  of  none,  though  I  have  tried  abundance  both  on  myself  and 
^icfs.  m\d  I  have  laid  aside  the  use  of  topical  remedies  for  many 
S^n'*  It  is  generally  admitted  that  cold  k  dangerous,  while 
twmth  is  protiuctive  of  little  relief  In  some  instances  the  urate 
'jf  !0(i}x  i^  depr^sited  in  such  quantity  that  the  skin  ulcerates,  and 
tie  tsilt  IB  discharged  in  considerable  abundance  in  a  fluid  state. 
It  tnlfhi  appear  the  right  practice  to  apply  a  poultice  and 
^iKJOtiitige  the  discharge,  in  order  that,  by  its  entire  removal,  the 
joint  might  be  saved.  This,  however,  is  by  some  considered  dan- 
P^m  practice,  for  the  dischai^e  is  m  debilitating  that  patients 
*fp  aujd  to  have  sunk  under  this  mode  of  treatment*  It  is  much 
®fcr  to  wait  till  the  chalk-KUme  becomes  concrete,  and  then  operate, 
fj  Uie  smallest  possible  incision,  for  its  removab  With  i-espeet  to 
tkft  tiiie  nf  cold  water,  the  practice  is  as  old  as  Harvey,  and  subse- 
queatly  it  has  been  adopted  and  abandoned  by  many  practitioners, 
^t  Pany  had  at  one  time  two  patients  who  attempted  to  cut 
Aoit  the  fit  by  plunging  their  feet  in  cold  water.    Tlie  relief  wag 
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instant,  but  in  a  few  hours  both  were  dead  of  apoplexy.  The  fatal 
result  of  this  remedy  in  Sir  Francis  Burdett's  case  is  another 
instance  in  point. 

"  A  gentleman,"  writes  Dr.  Wood,  "  contrary  to  the  advice  of  his 
physician,  and  anxious  for  speedy  relief,  ordered  a  bucket  of  water  to  be 
taken  into  his  chamber  at  bedtime,  with  the  view  of  employing  it  in  this 
way.     In  the  morning  he  was  found  dead  in  bed" 

A  few  leeches  have  been  recommended  to  be  applied  to  the 
part  with  great  caution,  if  the  inflammation  is  unusually  violent; 
but  Dr.  Garrod  is  of  opinion  that  in  no  case  are  they  likely  to 
prove  efficacious,  and  their  use  may  be  attended  with  injurious 
consequences.  Warm  anodyne  lotions  or  fomentations  may  be 
used,  and  the  part  afterwards  lightly  covered  or  encased  in  flannel 
or  fine  wool,  while  the  lirab  is  at  the  same  time  kept  elevated. 
Dr.  Wood  uses  a  warm  mixture  of  tincture  of  camphor  with 
milk,  applied  by  means  of  linen  compresses,  and  frequently 
renewed.  Tincture  of  aconite  may  be  similarly  applied  (/^iss.  to 
f^iv.  of  milk).  Blisters  have  been  recommended,  and  are  of  most 
advantage  in  asthenic  chronic  cases,  when  the  inflammation  has 
a  tendency  to  linger  in  the  articulations,  and  to  cause  liquid 
effusion.  In  the  early  fits  of  sthenic  gout  they  are  unnecessary; 
and  are  contra-indicated  in  advanced  gout,  when  the  kidneys 
have  become  impaired,  and  also  in  cases  of  extreme  gouty  deposits 
(Garrod).  As  a  general  rule,  however,  the  less  that  is  done  to 
the  local  affection  the  better.  When  the  pain  is  very  intense, 
relief  may  be  given  by  the  application  of  a  solution  of  atropine, 
made  by  dissolving  from  two  to  three  giuins  of  the  alkaloid  in  a 
weak  mixture  of  spirits  and  water,  and  applying  it  to  the  in- 
flamed joint  by  means  of  compresses  of  lint,  preventing  evaporation 
by  a  covering  of  oil-silk  (Garrod). 

In  the  general  treatment  of  gout,  bleeding  is  now  generally 
restricted  to  two  methods,  namely — (1.)  By  leeches  to  the  part 
where  the  inflammation  rises  so  high,  or  is  so  chronic,  as  to 
threaten  the  patient  with  the  permanent  loss  of  the  use  of  some 
joint;  and  to  cases  of  metastasis  of  the  disease  to  the  stomach  or 
other  internal  organ,  when  leeches  are  absolutely  necessary;  (2.) 
By  general  blood-letting. 

The  following  rules  are  laid  down  by  Dr.  Garrod  as  to  the  use 
of  bleeding  in  gouty  cases: — (1.)  Never  bleed  with  the  idea  of 
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diiectly  mbduiog  gouty  inflammatiuri ;  (2.)  Never  bleed  in  ad* 
vatioad  gpufc,  or  when  the  eonstitutioQ  is  much  weakened ;  (3.)  If 
bleeding  be  required,  in  order  to  relieve  general  or  local  plethora, 
abstract  only  as  mnch  as  will  effect  that  object,  remembering 
tkt  further  depletion  tends  gt^eatly  to  aggravate  the  dieeaite 
mi  prolong  its  dumtion.  Blood-letting  produces  a  decided 
«4tive  action  on  the  heart  and  other  parts  of  the  circulating 
ifilieni,  and  it  has  a  most  powerful  influence  upon  the  progress 
of  gouty  infiammation — an  influence  not  merely  limited  to  the 
removal  of  gout  when  it  attacks  the  joints,  but  also  of  ^eat  effi- 
caiy  in  its  marked  and  irregular  forms,  in  the  ophthalmia  of 
gouty  habits,  in  gouty  bronchitis,  and  in  headaches  connected 
with  the  gouty  diathesis  (SlH  H.  HOLLAND,  Gakrod). 
Sjdenhiim,  who  was  as  great  an  enemy  to  purging  as  he  was 
Wee<iing,  says, — *'I  am  abundantly  convinced*  from  much  expe- 
ice,  that  purging,  either  with  mild  or  strong  cathartics,  whether 
used  duriiig  the  fit  or  in  it-?  declension,  or  in  a  peifect  intermix- 
im  or  health  J  state/'  .  .  ,  "endangers  the  life  of  the  patient 
bybufiying  on  the  disease  to  the  viscera,  which  were  quite  safe 
before."  The  objection  taken  by  Sydenham  to  purgatives  was 
({aite  valid  against  those  in  use  in  his  day,  which  were  of  the  most 
•imstic  kind;  but  it  may  be  laid  down  as  a  rule,  that  neutral 
*alts  are  not  only  nafe  but  efficient  in  relieving  gout,  thougli  per* 
not  to  be  depended  on  alone  for  its  cure.  The  theory  on 
tch  tliey  are  prescriljed  is,  that  the  alkaline  base  of  the  neutral 
*»it  is  absorbed,  and  combines  with  the  insoluble  urates  deposited 
in  the  joints,  forming  a  soluble  sub-urate,  which  can  readily  be 
iWfhed ;  and,  again,  more  alkali  being  sent  to  the  kidney,  that 
orgwi  is  enabled  to  remove  more  uric  acid,  in  a  soluble  state,  from 
ti»e  system  than  under  ordinary  circumstances.  The  salts  must  in 
tse  ire  the  f^ulpkaies  of  magjiema  or  of  8oda,  and  especially  the 
'inner;  and  half  a  drachm  to  a  drachm  should  be  given  every 
^^gkt,  SLX,  or  four  hours,  according  to  the  state  of  the  Ixiwels  and 
tb  acQtcness  of  the  symptoms.  It  is  also  necessary  to  afford 
*5ni«  relief  to  the  patient  fiom  his  excessive  suffering  With 
tbt  \iew  an  anodj-ne  should  l>e  addedj  such  as  the  tinciure  of  hyos- 
^U4t,  mjmip  of  poppuSj  or  mme  prepatxitvyn  of  ojmim.  This 
lod  of  treatment  relieves  the  patient  and  shortens  the  par- 
<J*JlMa;  hut  when  the  relief  is  complete,  it  should  be  abandoned, 
b?  aometimes  a  paroxysm  of  gout  will  return  even  under  its  u^ti. 
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Colchicum  or  meadow-safiron  was  long  ago  introduced  as  a 
specific  in  gout,  of  which  the  once  popular  "  eau  mididnaW  was 
supposed  to  be  a  preparation.  Colchicum  is  still,  however,  used, 
and  is  valuable  for  its  purgative  qualities;  and  in  some  cases 
it  seems  to  be  almost  specific  in  its  effects,  and  may  be  given 
as  an  extract  or  tincture,  or  as  a  wine,  combined  with  some  form 
of  saline  draught.  Its  mode  of  action  is  unknown.  It  very 
generally  promotes  secretion  from  the  skin  and  kidneys;  but  it 
is  useful  even  when  it  does  not  exercise  any  such  physiological 
action.  The  quantity  of  uric  acid  and  urea  in  the  urine  is  said 
by  some  to  be  increased  during  its  use  (Chelius).  Dr.  Graves 
makes  an  opposite  statement;  and  Dr.  Garrod  proves  conclusively 
that  colchicum  does  not  increase  the  amount  of  uric  acid.  Dr 
Laycock  suggests  that  it  may  have  a  sedative  effect  on  the  vital 
actions  going  on  in  the  tissues  themselves,  and  so  may  arrest 
the  formation  of  the  gout  poison. 

The  wine  of  the  root  of  colchicum  Ls  generally  the  form  pre- 
ferred, fifteen  to  thirty  minims  being  given  every  four,  six,  or 
eight  hours,  and  this  remedy  ought  to  be  continued  for  sometime 
in  reduced  doses,  after  all  symptoms  of  gout  have  disappeared 
(Budd).  The  bowels  ought  to  have  been  freely  moved  before 
colchicum  is  given ;  and  a  full  dose  having  been  given  at  first,  much 
smaller  doses  may  be  continued,  as  from  ten  to  twenty  minims 
two  or  three  times  a  day,  in  Seltzer  or  Vichy  water,  or  in  other 
alkaline  solutions,  and  combined  with  Iodide  of  Potassium,  care- 
fully watching  its  effects  on  the  pulse,  and  never  allowing  sick- 
ness or  depression  to  ensue. 

Scudamore's  mixture  of  colchicum,  magnesia,  and  sulpliate  of 
magn£sia,  is  said  to  be  an  excellent  purgative  in  gout,  when  a 
purgative  is  required.  Although  Dr.  Garrod  has  shown  that 
purging  is  not  necessary  to  the  action  of  colchicum ;  yet,  as  there 
are  many  who  believe  that  the  action  of  colchicum  is  promoted 
by  its  combination  with  laxative  remedies.  Dr.  Wood  is  in  the 
Imbit  of  using  it  in  the  following  foimula  in  a  draught: — 

Be.  Magneaiae,  388.;  Magncs.  SulpLat.,  Jsa;  Vin.  Colchici.  rad.,  n\^xx.; 
Aquse  Flu  v.,  vel  Aq.  Acid.  Carbon.,  y^iss. 

Mercury,  iii  the  form  of  "blue  pill,"  or  in  the  form  of  the  "  com- 
pound calomel  pill"  (JPil.  Plummeri),  followed  by  the  draught 
just  written,  is  useful  where  it  is  desired  to  act  upon  the  in- 


fcinal  secretions.     But  mercury  in  any  form  must  not  be  giYen 
if  fcfie  iirine  contains  albumen.     If  mere  constipation  is  to  be  got 

rid  of,  rkuharh  jnlU  colmnnih  and  moL^wmony  pill,  or  podnpfujllln, 

ittny  be  advantageously  u-^ei].     The  iodide  of  potassium  has  been 

mueli  recommended  by  Mr,  Spencer  Wella.     Alkaline  remedies  are 

of  much  value  in  tbe  tiu^traent  of  the  jmruxysms  of  the  joint 

affection,  and  may  be  prescribed  in  the  tbrm  of  the  hkarhmude  or 

of  the  eilmie  qt  aceiah  of  potask     Dr,  Garrod  prefers  the  bicar- 

Umate,  and  Dr,  Parkes  has  shown  that  it  increasea  the  elimination 

of  uric  acid  and  organic  solids  by  the  urine  (Parkes  On  the  Urine, 

|>.  298)»     Much  benefit  is  also  derived  from  the  continuous  ad- 

minjitmtion  of  salines  in  small  doses,  repeated  two  or  three  times 

aiky,  in  a  vet*y  dilute  fijrm,  and  always  on  an  empty  or  neai*ly 

empty  stomach,  and  some  little  while  before  food  (CJareod). 

If  mM\^  gout  sliould  have  "  retroccded/*  as  it  is  called,  and  the 
sicHiuich  or  intestinal  canal  be  inflamed,  Imehes  abould  be  applied 
to  the  abdomen  or  epiga-^trium,  followed  by  a  |>oiiltice,  while  tiie 
{tfvirtil  mlta  with  the  tincture  of  hyoscyamus  should  be  given  at 
IwiH  eveiy  four  or  six  houra  It  is  very  rare  that  more  active 
inidicines  are  necessary. 

Incbronic  gout  the  treatment  is  the  same;  but  in  atom^io  gout 
some  hght  tonic  medicine  may  be  abided,  as  five  to  ten  graiuH  of 
the  dtraie  of  iron.  A  large  number  of  chronic  cases,  however, 
tlii>iij/h  the  geneml  heidtli  b  improved  by  tliis  treatment,  are 
oft<jQ  altt>gether  unrelieved  as  to  the  local  symptoms,  and  ai-e 
«rfWn  quite  unalfle  to  assist  themselves.  In  these  instances  the 
turpmtineti  appear  to  be  beneficiah  as  nprtim  bfer,  the  Oantidian 
f>''dmjt;  or  one  ilrachm  of  the  oil  of  twrpentmi^^  may  he  taken  in 
im  effervescing  draught  once  or  twice  a  day.  Sydenham's  method 
t>f  treatment  by  'inaana  may  also  be  tried. 

If  the  chronic  or  aionic  gout  should  become  retrocedent,  and  the 
atrmiaich  and  intestinal  canal  be  the  seat  of  the  spasmodic  form 
of  tbe  dbeasCj  Sydenham  strongly  reeonimends  that  Liudanum 
should  be  given;  but  perhaps  tlie  following  draught  is  more  ethca- 
OTIS,  namely: — R.  Aquw  Camphora\  7>^'\  Sp,  ^therw  Sulphtt- 
nVJj  3i,;  Stdphalis  Magne&iw,  5ss.  It  will  remove  from  the 
stomiich  any  undigested  matter  wliich  may  remain  aa  an  irritat- 
ing cause.  This  should  he  given  every  hour  till  the  patient  is 
relieved;  and  while  it  is  being  prepared,  hot  brandy  and  water 
«l»ouM  he  freely  administered,  or,  the  spiritus  amvionim  aru- 
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maiictis,  in  doses  of  sixty  minims,  and  hot  cloths  applied  to  the 
abdomen,  as  well  as  hot  bottles  to  the  feet. 

Sydenham  recommends,  from  experience  in  his  own  case, 
large  doses  of  manna  in  all  cases  of  what  he  terms  "bloody 
urine." 

As  diet  appears  to  have  a  great  influence  in  the  production  of 
gout,  so  we  expect  the  regulation  of  diet  should  have  great  influ- 
ence in  its  removal  During  the  fit  the  diet  should  consist  of 
slops  and  light  puddings,  and  afterwards  white  fish,  till  the 
paroxysm  has  terminated.  This  disease  is  so  distressing  that 
many  persons  are  inclined  to  diet  themselves  with  great  strict- 
ness during  the  interval.  Sydenham  says  that  a  milk  diet, 
or  drinking  milk  as  it  comes  from  the  cow,  or  boiled,  without 
adding  anything  to  it,  except  perhaps  a  piece  of  bread  once 
a  day,  had  been  much  used  for  twenty  years  past  in  his  time, 
and  had  done  much  service  to  gouty  patients.  But  on  quitting 
it,  and  returning  to  the  mildest  and  tenderest  diet  of  other  per- 
sons, gout  has  immediately  revived ;  and  he  adds  that  many  can- 
not bear  this  regimen.  An  entirely  water  regimen  he  considers 
hurtful.  The  most  digestible  meats,  such  as  mutton,  well-kept 
beef  and  poultry,  with  the  white  kinds  of  fish,  as  codfish,  sole,  and 
whiting,  may  be  eaten;  but  salmon,  veal,  and  pork  are  to  be 
avoided,  as  well  as  cheese,  salads,  highly  seasoned  dishes,  and  rich 
sauces,  or  other  "  elaborate  preparations  on  the  part  of  the  cook." 
If  alcohol  in  any  form  is  required,  it  may  be  taken  in  the  foim  of 
a  little  weak  brandy,  gin,  or  whisky  and  water,  or  pure  sherry, 
like  Amontilado,  or  ManzanillsL  Ports,  Burgundy,  and  sweet 
wines  must  be  avoided ;  but  wines  of  the  Rhine  vintages  may  be 
taken,  if  they  do  not  contain  a  large  per  centage  of  alcohol  All  of 
these  spirits  ought  to  be  taken  much  diluted  with  seltzer  or  soda- 
water.  His  recommendations  are,  that  we  should  be  early  to  bed, 
keep  the  mind  free  from  all  disquietude,  live  with  the  greatest 
moderation,  clothe  ourselves  warmly,  and  ride  on  horseback. 
When  exercise  capnot  be  taken,  friction  over  the  surface  of  the 
body  is  exceedingly  useful  The  patient  should  be  rubbed  down 
with  a  flesh-brush  once  or  twice  a  day,  just  as  a  horse  is  groomed. 

One  other  point  with  regard  to  the  treatment  of  the  patient 
during  the  fit  is,  that  if  it  be  necessary  to  move  him,  either  on 
account  of  his  restlessness  or  other  cause,  this  should  be  done  with 
great  care  and  tenderness  by  the  attendants;  for  although  the 
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pub  may  be  latent  while  the  pai  ta  are  quiet,  yet  the  least  shock 
oftea  causes  the  mo«t  excnjciating  agony, 

Seveml  mineral  springs  have  obtained  reputation  in  the  treat- 
meiit  of  gout;  and  Dr.  GaiTod  lays  down  tiie  following  general 
niles  as  a  guide  to  the  use  of  them:' — 

I  Their  use  should  l>©  prohibited  when  there  h  much  struc- 
ttiml  disease  in  any  important  organ,  especially  in  the  lieart  or 
tidoeys;  and  even  when  organic  mischief  is  slight,  the  gi^atest 
caution  tn  their  use  is  necessaiy. 

2,  n^y  are  to  be  avoided  when  an  acute  attack  is  either 
present  or  threatening. 

3.  The  particular  mineral  water  must  be  selected  according  to 
the  natare  of  the  individual  case :  for  the  robust,  and  those  of  full 
haliitt  the  alkaline  saline  springs  should  be  chosen;  when  torj>idity 
of  the  bowels  predominates,  the  purgative  waters  should  be  used ; 
wljeu  the  skin  is  inactive,  the  sulphur  springs  may  be  used;  and 
when  mtich  debility  pi^vails^  or  an  atonic  stiite  exists,  then  the 
more  ftiaiplc  thermal  springs  may  be  prescribed 

The  irritjible  state  of  mind  of  the  patient  during  the  jmroxysm 
has  been  mentioned ;  and  it  is  well  known  that  slight  moral 
c&ases  will  often  produce  a  fit,  while  powerful  emotions  have 
som«tiiiies  cured  one.  It  is  quite  essential,  therefore,  that  the 
tmis  of  gouty  patients  should  be  kept  as  tranquil  as  possible, 
both  for  their  own  sakes  as  well  as  for  the  comfort  of  others. 

A2^MMJA—Anmnia, 

Beftmtion, — A  apecuiJ  Tiwrbid  state  in  which  therfi   w  either 
tt  TfJuiivt  diminution  of  the  masa  of  blood  (Akbral),  vnth  the 
-  Jgnemf  mmjxmitimi  of  the  blood  differing  from  the  7iormal  atmid- 
Bjpi;  or  in  which  Ulb  mass  of  blood  is  diminished,  arid  the  liqtwr 
^^Hfi^inis  is  tvateTif,  pooi*  in  albument  mid  coniaininff  an  excess 
^f  mUm.     Them  corulUiona  geneiulbj  co-esdst  wUh  vebMive  defi- 
dffic^  of  thje  red  blootl-corpuscles  (Vogel),  mid  a  di^ninution  of 
^  urim^pigmerit  (PARKEs). 

Pitliology, — The  term  anwmia  literally  means  absolute  defi^ien^y 
q/Mood — a  condition  of  existence  obviously  not  possible,  A  dimi- 
natioa  in  the  quantity  of  blood,  with  an  alteration  in  its  composi- 
tion, almost  never  occurs  alone,  but  is  generally  a  morbid  state 
r^jaultiiig  from  many  exhausting  morbid  processes  peculiar  to  suc\\ 
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wasting  constitutional  diseases  as  tuberculosis  and  cancer.  In 
many  of  these  diseases  the  blood-mass  is  evidently  diminished. 
We  have  indications  of  this  diminution  in  the  small  pulse,  in  the 
pale  bloodless  appearance  of  the  countenance  and  surface  of  the 
body  generally,  especially  seen  in  the  lips  and  gums,  and  in  the 
small  blue  collapsed  veins,  particularly  obvious  by  contrast  on  the 
pallid  skin.  In  such  cases  one  would  never  think  of  drawing 
blood  to  know  whether  or  not  its  constitution  was  changed ;  but 
in  casas  where  the  opportunities  for  examination  have  occurred, 
the  blood-corpuscles  have  almost  always  been  found  relatively 
diminished. 

The  results  of  this  morbid  condition  of  the  blood  chiefly  betrays 
itself — (1.)  Upon  the  vascular  system  generally;  and  (2.)  Upon 
the  metamorphosis  of  tissue. 

The  blood-vessels  contract  in  proportion  to  the  diminution  of 
the  blood-mass.  The  ar^me*  contract  generally;  and  the  pulse, 
whenever  it  can  be  felt,  is  found  to  have  become  small  and  tense. 
The  capillaries  also  contract;  the  skin  and  mucous  membranes 
becoming  pallid  and  comparatively  bloodlesa  The  hearVs  action 
in  extreme  cases  becomes  irregular,  and  the  whole  circulation 
generally  is  disturbed. 

As  regards  the  metamorphosis  of  tissue,  the  muscles  and  the 
nervous  system  appear  to  sufler  first;  debility  and  prostration, 
both  bodily  and  mental,  occur;  and  in  severe  cases  sensation  maybe 
lost,  syncope  is  frequently  apt  to  occur,  and  even  death  may  result. 

The  disease  seems  to  go  through  different  changes,  according  to 
the  causes  which  bring  about  the  anaemic  condition.  After  mere 
loss  of  blood  in  quantity,  for  instance,  the  water  and  the  salts  are 
renewed  with  most  rapidity,  the  albumen  later,  then  the  colourless 
corpuscles,  and  last  of  all  the  red  corpusclea  Hence  it  is  that 
ansemia  is  frequently  associated  with  a  watery  condition  of  the 
blood,  as  well  as  with  a  lessening  of  the  number  of  the  blood-cells. 
It  is  a  matter  of  the  greatest  importance  in  practice  to  distinguish, 
if  possible,  between  these  conditions,  with  a  view  to  a  rational 
means  of  treatment. 

Those  exhausting  diseases  which  are  attended  especially  with 
deranged  nutrition  and  sanguification,  such  as  Bright' s  disease, 
carcin&maious  diseases,  tuberculosis,  and  suppuration,  lead  also 
to  the  development  of  that  form  of  anaemia  in  which  the  liqvxyr 
sanguinis  is  in  excess,  in  which  the  blood  is  poor  m  albumen. 
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excess  of  salts,  and  in  which  the  blood-cells  ulti- 
tlely  become  deficient    A  tendency  to  dropsy  or  to  diarrlic^a 
eD«:tie@,  natiition  becomes  still  more  disordered,  and  new  format 
lOtis  become  developed. 

It  m  very  important  to  know^,  in  a  practical  point  of  view,  that 
acute  disease  which  occurs  in  an  anaemic  intlividual  assumes 
I  ^jcculiar  character  i  a  very  high  degree  of  debility  and  prostm- 
mn  ensues,  convalescence  is    protracted,  and  all  severe    inter- 
cutrcnt  diseiises  acMjuire  a  lingering  eouraa, 

B^ptoMS. — In  corabinatioa  with  an  investigation  of  the  l>lood, 
the  sraptoms  and  signs  of  anwram  are  already  read  in  its 
pithol^F^y.  It  is  only  by  general  s^TuptomSj  however,  that  the 
physician  is  able  circum.stantiolly  to  conclude  tliat  relative  dirai- 
mitioii  of  the  cells  of  the  blood  co-exists  with  deficiency  of  the 
maw.  GreJit  debility  is  a  pnjminent  and  striking  feature*  The 
skin  is  of  a  pale,  waxen  colour;  the  "whites"  of  the  eyes  have 
a  hluish  aspect;  the  mucous  membmne  of  the  mouth  is  colourless; 
thegyins  and  Kps  are  white;  and  the  tongue  is  pale,  large,  and 
Mthy;  the  pulse  in  general  is  about  SO,  but  verj^  feeble,  and 
€»aily  excited — the  least  stimulu.^i  the  least  mentil  emotion  or 
movement  of  the  body,  produces  great  momentary  acceleration  of 
the  pnW.  Respiration  is  hurried  on  the  least  exertion.  The 
appetite  is  bad,  and  thirst  prevails.  When  the  disease  has  existed 
6>r  sometime,  oedema  of  the  feet  and  ankles  may  supervene ; 
4ii(i,  finally,  sweating,  in  the  extreme  8tago  of  a^immicL  It  occnni 
frequently  in  the  last  stagas  of  severe  and  exhausting  Bick- 
of  a  lingering  and  prolonged  kind,  where  a  high  degree  of 
of  the  skill  and  mucous  membranes  exists,  with  a  small 
pulse,  collapse  of  the  veins,  and  a  small  volume  of  the  heaa't, 
«[J^fn,  and  liver. 

In  recent  days  diagnostic  characters  of  anwmia  have  been 
(^^guized  in  various  rnm'mu^'s  which  may  be  heard  in  some  parts 
uf  the  vascular  system  of  anemic  patients.  Although  the  seat, 
tiecauaes^  and  the  signification  of  these  mumiU7*s  hiwe  been  very 
itiucli  disputed,  yet  the  following  account  may  l>e  given  of  them, 
Used  on  numerous  observatious  and  investigations,  especially 
tlnie  of  Vogel  and  of  Walshe. 

The^i  are  three  kinds  of  anaemic  murmurs  which  may  Ix) 
tintiiiguished,  namely— (L)  Gafyiiac  murmurs;  (2.)  Arterml 
mumiars;  and  (3.)  Venous  mut'mur^. 


] 


58  SPECIAL  PATHOLOGY— ANJEMIA. 

The  cardiac  ancBmic  murmur  gives  forfeh  what  is  usually  called 
a  "bellows  sound/'  sometimes  intense,  sometimes  faint,  and  which 
generally  accompanies  the  first  ventricular  sound  of  the  heart 
The  position  where  these  systolic  cardiac  murmurs  is  best  heard 
is  of  some  importance,  as  indicating  aneemia  rather  than  disease  of 
the  heart.  They  are  heard  towards  the  base  of  the  heart  in 
anaemia,  rather  than  towards  the  apex,  as  in  oiganic  disease  of  the 
valves  (Walshe).  The  diastolic  murmurs  are  really  of  venous 
origin;  and  their  intensity  is  more  or  less  increased  by  suspension 
of  the  respiration. 

The  cardiac  ancemic  murmur  occurs  most  frequently  in  true 
ansemia,  especially  if  cardiac  excitement  is  associated  with  it;  and 
simultaneously  with  it  we  frequently  hear  arterial  and  even 
verums  murmurs.  It  has  been  observed  by  Vogel  and  others, 
however,  that  while  the  presence  of  these  cardiac  murmurs  may 
be  employed  as  an  auxiliary  sign  together  with  others  in  the 
diagnosis  of  anaemia,  yet  it  is  not  to  be  concluded  from  their  non- 
existence that  anaemia  is  not  present.  Such  murmurs  are  not 
heard  in  all  anaemic  patients;  and  although  present,  they  are  not 
in  every  case  due  to  anaemia,  because  they  occur  in  organic 
diseases  of  the  heart,  such  as  valvular  diseases  and  endocarditis; 
and  a  physician  trusting  to  and  acting  upon  stethoscopic  signs 
merely,  without  a  due  appreciation  of  general  symptoms,  seriously 
injures  the  patient,  and  does  an  injustice  to  the  science  of 
medicine. 

The  arterial  ancemic  murmurs  are  seldom  heard.  They  consist 
of  an  intermittent  blowing,  sometimes  soft,  sometimes  sharp  sound, 
perceived  to  be  synchronous  with  the  beat  of  the  pulse,  which 
gives  at  the  same  time  a  thrill  to  the  finger,  so  that  the  Tnurmur 
may  be  inferred  by  practice  from  the  nature  of  the  pulse.  It  is 
only  in  the  larger  arteries  in  which  they  are  heard,  such  as  the 
brachial,  the  subclavian,  the  femoral,  the  carotid,  and  abdominal 
aorta.  They  are  most  frequently  heard  after  great  losses  of 
blood;  and  sometimes  also  in  chlorosis.  Vogel  has  heard  them 
during  the  paroxysms  of  intermittent  fever,  while  they  are  absent 
during  the  intermissions.  They  may  be  heard  in  typhus  fever. 
No  positive  conclusion  can  therefore  be  formed  from  them  alone 
regarding  anaemia. 

The  venous  murmurs  or  hums,  significant  of  anaemia,  are  con- 
tinuous,  humming,  buzzing,  occasionally  musical,  singing   mur- 
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easily  distinguMmble  from  the  blowing  i7itermitts7it  arterial 

fttmui^    They  are  moat  frequently  beard  on  the  right  side  of 

tieekt  at  the  junction  of  the  external  and  internal  jugular 

m\  but  the}'  may  also  be  heard  in  the  femoral  veins  in  their 

i\um  degree  of  intensity     They  may  l>e  heard,  also,  over  the 

ar^  of  the  superior  Jnngitudinal  giauSj  and  at  the  maximum 

bteasity  over  the  iorcuhir  Herophili  (Walshe).     They  are  sup 

to  be  produced   by  abnormal  oscillatioos  of  the  venous 

^  or  by  sharp  coUision  among  the  blood-discs,  passing  from 

veins  into  a  large  vessel.     WTien  the  venous  murmurs 

mg,  they  may  not  only  be  lieard,  but  also  felt  as  a  gentle 

31,  by  placing  the  finger  on  the  part, 

lese  venous  murmurs  are  seldom  absent  in  well-marked 
QtiL  Nevertheless,  ans^mia  is  not  to  be  positively  infeiTed 
I  the  mere  presence  of  any  one  of  these  murmurs. 

constant  iirinaiy  character  attends  both  anaemia  and 
namely,  a  diminution  in  the  urine  pigment,  whidi 
m  redueed  to  one-fourth  or  one-sixth  of  its  normal  amount 
gtoemlly  there  is  also  lessening  of  the  free  acidity;  and 
I  which  is  pale  and  almost  neutraJ  during  the  whole  of  the 
(?nt)^'four  houra  is  almost  as  good  an  indication  for  the 
of  irt>n  as  the  pallor  of  the  skin  itself*  The  amount  of 
in  the  urine  of  anaemia  is  often  very  small.  The  quantity 
'  urine  may  not  be  decreased,  and  may  be  in  some  cases  lai^. 
i  Rjjecific  gravity  is  low,  (Parkes,  L  a)  With  regard  to  other 
Dstftuents,  such  as  urea  and  uric  acid,  the  accounts  are  very 
oiitnuliek^ry. 

Cwsses. — As  an  independent  constitutional  disease,  anaemia  may 
ud  to  owe  its  origin  to  three  sets  of  conditions, — (1.)  Copious 
f  of  blotid,  such  as  by  IiBemorrhage  or  venesection,  or  oft- 
tted  small  losses  of  blood.  (2.)  From  loss  of  other  tluids  of 
■  les  blood,  especially  of  such  as  contain  albuminous, 
Linous,  or  caseinous  substances,  such  as  the  excessive 
•Kretion  of  milk  in  protracted  suckling,  suppumtion,  profuse 
1,  leucorrhcBa,  diarrhcea.  (3.)  From  insufficient  and 
nutriment,  or  from  disturbances  in  the  absorption  and 
|t»iiiuljitioa  of  food,  and  the  process  of  sanguification;  or  from 
Tinted  tempomiy  intorruptiona  to  oxygenations  of  the  blood, 
»s  by  bu[»erfect  ventilation  of  sleeping  rooms  or  coal  mines.  (4) 
li  may  result  from   the  co-operation  of  many   iiifiuences;  for 
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example,  excessive  bodily  and  mental  labour;  continued  excite- 
ment, pain,  care,  grief,  hardships;  many  acute  and  chronie 
diseases,  some  of  which  augment  the  consumption  of  blood,  while 
others  impede  its  formation — this  effect  being  produced  by  an 
acute  disease  under  certain  circumstances,  when  its  invasion  is 
intense  and  its  duration  prolonged,  such  as  by  tubeiHyuUma, 
carcinomatous  diseases,  diahetea;  from  poisoning  by  malaria — the 
onala^ia'chlorosis  of  Vogel,  or  pallidal  cachexia  of  Mai*tin,  as  in 
the  "used-up"  condition  of  our  Bulgarian  troops,  described  by 
Dr.  H.  Mapleton  in  Parliarhentary  Paper  247,  for  1856,  p.  253. 
"  It  is  the  most  general  of  all  the  conditions  incident  to  tropical 
invalids"  (Martin). 

Treatment. — ^Tlie  energies  of  the  physician  must  be  directed  to 
discover  and  counteract  the  cause  of  the  ansemia.  Nutritious 
substances  must  be  supplied  for  diet,  in  the  shape  of  easily 
digested  meat  and  broths.  The  purely  tonic  treatment,  in  the 
combination  of  air,  exercise,  and  diet,  must  be  carried  out  as  far  as 
practicable.  Iron  is  one  of  the  best  medicinal  remedies.  The 
astringent  preparations  are  pre-eminently  tonic;  and  are  especially 
useful  when  the  anaemia  is  associated  with  or  dependent  upon 
inordinate  discharges.  Solution  of  the  perchloride  of  iron,  in  the 
form  of  tinctura  ferri  perchloridi,  in  doses  of  ten  to  thirty 
minims  in  water,  or  infusion  of  quassia  or  of  calumba  has  pro- 
perties in  common  with  the  numerous  salts  of  iron,  and  is  one 
of  the  most  reliable  preparations.  If  the  ansemia  is  associated 
with  diarrhoea,  or  menorrhagia,  or  leucorrhosa,  the  solution  of  the 
pemitraie  of  iron  in  similar  doses  is  attended  with  benefit.  A 
preparation  which  is  new  to  the  pharmacopoeia — the  syrup  of  the 
plwsphate  of  iron — possesses  the  general  properties  of  the  fer- 
ruginous compounds,  and  is  of  great  service  when  the  ancemia 
is  associated  with  certain  forms  of  dyspepsia,  or  with  amenorrhoea. 
It  invigorates  and  increases  the  powers  of  digestion,  and  may  be 
given  to  the  extent  of  one  to  three  drachms  for  a  dose  in  water. 
Another  phospliatic  preparation  of  very  great  value  is  that 
which  has  been  devised  by  my  friend  Dr.  Easton,  Professor  of 
Materia  Medial  in  the  University  of  Glasgow.  Although  it  is 
not  in  the  pharmacopoeia,  and  although  its  mode  of  pre- 
paration had  not  been  published  before  Dr.  Easton  kindly  sent 
it  to  me  for  publication  in  the  previous  edition  of  this  work, 
yet  the  combination  has  become  very  popular  througliout  the 
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fit 


iBtry  as  a  geDend  tonic  in  antmnia  and  cache^iw  generally. 
siicli,    It    has    been    largely   used    by    my    colleagues,    Pro- 
trs  Maclean   and    Longmore,  amongst  the  nsed-up  cachectic 
anemic  soldiers  under  treatment   at    the  Royal   Victoria 
l&spital  at  Netley;  and  I  would  add  my  testimony  to  ita  being 
most  valuable  medicina    The  following  is  the  original  fomiula 
vbed  by  Dr.  Easton  for  the  preparation  of  the  phosphates  of 
,  quimiw,  and  sfj^cAnio?,  in  the  form  of  a  syrup  ("  Syrupus 
I,  qamim  et  slrychnm pkoq^hatum ") : — ^ 


B.  Ff-m  Sulpk,  ov.;  Sq<Ip^  PhoapK.,  Z^-f  Quiniffi  Sulph.,  gra  excil; 

ciiL  Sill  ph.  DiL,  q.  s,;  A  quae  Ammoniffij  q,^;  Strycbiiise,  gi-s.  vi;  iAcid, 
*h(»iph.  DiL,  Jxiv-i  Sacchar,  Alb,  jxiv. 

^tK«ttf>Jve  the  ifulpli^te  uf  iron  in  one  ot.  boiling  water,  and  the  pboJ^pliate  of 

hla  tw€}  oz,  boiHog  water.     Mix  the  solutions,  and  wiaah  the  pr<?cipitiittMi  phoa- 

ai  iron  tiU  the  wiyihings  mm  taijt^less.     With  aufficieBt  dilnttrl  sulphuric 

olve  the  jiuliihate  cif  tjuinia  in  two  oz.  water.      Precipitate  tlie  qniai* 

JUumoQia  water,  anil  cansfuUy  wash  it*     DiAaolve  Ihe  phosiihate  uf  iron  aJid 

^\ma  tl^tis  villained,  a«  alsu  the  atr^'chni^  m  the  diltited  phn^x^horic  aeid* 

id  the  fmgar,  and  diseolve  the  whole,  and  mijc  without  heat,     Th*?  ahovt; 

vuuUhn®  alxiot  one  gniLu  phoBphnte  of  iroii,  one  ip-sdn  phoetphatij  of  qiiinia, 

(me  thirty -«i?coiid  of  a  grain  of  2'hoapbate  of  strychnia  in  each  drachnu    The 

nnjnt  tlwrafot^  \m  »  tea  M]>ooufiil  three  times  a  day, 

**The  4iiiotiiit  *>f  phosphate  of  qniuia  might  be  increased  according  to  ciwjutn- 

;  Add  if  eight  grama  of  strychnia  were  employed  in  place  of  aix,  as  in  the 

the  phr>Bphat<3  of  Atrychnfa  would  be  in  the  proportion  of  the  one  twenty - 

Qf  a  t^raiiv  in  every  fluid  drachra  of  the  synip,     1  would  scaroely  veditore  on 

Un;t?r  iXiise.     In  caaea  of  delicate  cbildreu,  with  pale  countenances  and  ile- 

•pl»<piite?i.  I  have  tiven,  with  great  lienetit,  a  coiuhiiiation  of  i^|ual  parta  of 

e  iryryp  and  of  that  prepared  by  Mr.  Edward  Farri^b,  often  called  chemical 

A   To  childriEn  botweefn  two  and  iive  years  of  age,  the  doae  of  this  combination 

If  1be  a  tea-spooniiil  three  times  daily," 

Ct  i>  prtparfld  by  Me^r^.  Mtirdochj  chemists,  in  Glsagow;  by  Duncan  and 
tlockhart,  In  Edinburgh ;  and  by  Randal  aiid  Sons^  Sontbampton. 

In  some  cases  the  adringeTit  preparations  I' of  iron  are  not 
iritable,  aod  ait?  apt  to  irritate  delicate  stomachs,  or  those  in 
whora  any  iriHaramatory  local  disease  exists.    For  delicate  females 

i]  cliildi"en  the  Baccharaied  carbonate  of  h^ari  is  a  roost  valuable 
prfc|)amtion,  in  the  form  of  mutwraferri  composlla,  to  the  extent 
rfwfce  to  two  ounces  for  a  dose;  or  in  the  form  of  the  pUuhi  ftm 
mriM>nfUiSt  in  doses  of  from  five  to  twenty  grains  in  the  twenty- 
four  hours.  The  cUmte  of  irtm  and  amviQniii  h  another  remedy 
which  possesses  scarcely  any  astringeucy,  and  may  often  be  given 

cases  of  anemia  when  the  stomach  will  not  bear  more  astnn- 

•  A  little  mone  phosphate  oftoda  giwtt  a  better  nesolt — any  JL 
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gent  preparations.  Five  to  ten  grains  of  this  salt  may  be  takea 
during  the  twenty-four  hours.  It  is  best  taken  during  effer* 
vescence,  prescribed  in  solution  of  citric  acid^  and  not  in 
bicarbonate  of  potash  solution.  If  it  is  put  into  the  latter, 
carbonic  acid  will  be  given  off,  and  probably  burst  the  bottia 
Tincture  of  orange-peel  is  the  best  flavouring  agent;  but  as  the 
salt  will  not  dissolve  in  the  tincture  alone,  it  is  necessary  to 
dissolve  the  salt  in  water  first,  and  then  add  the  tincture,  other- 
wise the  division  into  doses  is  impracticable  (Squire). 

When  it  is  desirable  to  continue  the  use  of  iron  for  a  long  time, 
as  in  the  ancemia  of  neuralgic  affections  or  tic-doidoureux,  or  to 
give  it  in  large  doses,  the  inagnetic  oxide  of  iron  is  the  best  pre- 
paration to  administer  in  doses  of  five  to  twenty  grains  twice  or 
thrice  a  day  in  water.  The  reduced  iron — the  ferrum  redvxstwm, 
of  the  British  Pharmacopoeia — is  also  a  remedy  which  does  not 
possess  the  astringent  properties  of  the  other  preparations,  and  is 
one  of  the  most  powerful  remedial  agents  in  cases  of  ansemia.  One 
to  five  grains  may  be  given  several  times  a  day  in  powder  or  in 
pill.  It  has  no  taste,  and  one  grain  is  equal  medicinally  to  five 
grains  of  the  citrate  of  iron.  The  citrate  of  iron  and  quinine, 
either  in  solution  or  in  the  form  of  a  pill,  is  a  new  and  useful 
preparation,  in  doses  otfive  to  ten  grains  three  times  a  day.  Such 
a  preparation  of  iron  must  be  found  as  will  not  check  the  digestion 
of  other  food.  If  loss  of  appetite  and  feverishness  prevail,  the 
form  of  the  remedy  is  probably  unsuitable,  and  requires  to  be 
changed.  Chlorine,  in  the  form  of  warm  hydrochloric  acid  baths, 
is  highly  spoken  of  by  Dr.  T.  K.  Chambers,  as  an  agent  of  great 
value,  and  as  a  directly  restorative  medicine  in  anaemia  (1.  c., 
p.  332).  The  bowels  are  to  be  kept  regular  by  four  grains  of  the 
pills  of  aloes  and  myrrh  taken  at  bedtime. 

Ferruginous  remedies  are  always  of  use  when  we  have  reason 
to  believe  that  there  is  a  diminished  energy  in  the  formation  of 
blood-cells;  and  if  the  urine  be  pale  and  almost  neutral  during 
the  whole  of  twenty-four  hours,  it  is  as  good  an  indication  for 
the  use  of  iron  as  the  pallor  of  the  skin  in  cases  of  anoemia 
(Parkes). 

GREEN  SICKNESS— CWofo««. 

Definition. — A  deficiency  of  the  blood-cells,  with  redundancy  of 
the  serous  part  of  the  blood,  occurring  in  young  girls  at  the  age 
of  puberty,  and  sometimes  in  the  young  of  both  sexes  before  the 
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mifld€  demb^mieni  of  the  diMinclive  characters  of  tJm  sema 
imii^h  pulterttf  has  htien  effect. 

Pathology  and  Sjinptoma. — A.  very  indefiolte  idea  is  associated 
with  the  name  and  nature  of  this  disea.se*  Many  employ  the 
krm  precisely-  tn  the  same  sense  as  anasmm;  or  they  limit  the 
tern  ddormis  to  those  farms  of  ansemia  whose  causee  ana  ua- 
hniwiL  The  origiQal  use  of  the  term  is  expressed  in  the  first 
]»it  of  the  definition,  as  limited  to  that  form  of  anaemia  which 
oecQTs  in  the  female  at  the  peiiod  of  puberty, 

A  change  in  the  complexion  constitutes  the  most  striking 
symptems  of  chlorosis.  A  marked  pallor  of  the  skin  prevails, 
sometimes  pei-fec'tly  pale,  at  other  times  yellowish,  greenish^  or 
wasen  coloured.  The  lips  and  mucous  membnmes  are  also  pale — 
iymptoras  which  are  tlie  result  of  the  deficiency  of  blood -cells, 
iftd  BO  of  hlood^pigment  Slight  dropsical  swellings  occur,  such  as 
fwiema  of  the  feet  and  ankles,  the  face  and  the  eyelids,  and  a 
Umh  halo  sometimes  encircles  the  orhit 

Tl»e  temperature  of  the  body  is  generally  diminished — the 
kreath  is  cool,  the  lips,  nose,  ears,  hands,  and  feet  are  cold;  and 
chilBness  of  the  body  prevails,  which  is  morbidly  sensitive  to  ex- 
temd  wld,  and  seeks  warmth.  As  in  other  forms  of  ana^mia^  the 
patient  suflers  from  great  prostration  of  strength  and  debility;  she 
h  tired  by  the  slightest  exertion,  and  the  weakness  some- 
tinM  booomes  so  great  as  to  lead  to  fainting.  The  patient  is 
kii^mid,  listless,  sedentary,  and  indisposed  to  exertion.  She 
ii  Dervous,  low-spirited,  and  fi'equently  a  prey  to  irregularities 
rftenipen 

Btpteriu  may  prevail  with  chlorosis.  The  patient  frequently 
fiuffem  from  vertigo,  headach*!,  often  recurrent,  linnUus  auriiim, 
e^j^iaDy  of  the  right  ear,  sparks  in  the  eyes,  tendency  to  faint- 
iug.  neuralgia,  spinal  irritation,  and  convukions,  or  a  **  heaviness 
for  deep/*  The  mind  is  sometimes  morbidly  impressed  with  griel^ 
while  despondency  and  frightful  dreams  prevail;  ther«5  is  the 
tppretiension  of  nightmare,  melancholy  thoughts  predominate, 
nmma  may  become  confirmed,  and  the  insanity  may  assume  a 
Hiiddal  tendency. 

urdei^  of  digestion  attend  the  disease.  Appetite  is  dimin- 
or  perverted^  or  even  depraved.  Acids  and  highly  flavoured 
fcoda  are  craved  for,  and  sometimes  such  substances  as  chalk, 
FH*^i  ashea^  coal,  plaster  of  Paris,  hair,  earthy  and  even  eicre- 
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ments,  are  desired  to  be  eaten.  Substances  also  very  difficult  of 
digestion  are  longed  for,  and  are  sometimes  digested  better  than 
simpler  kinds  of  food.  Constipation  frequently  and  obstinately 
co-exists;  but  afterwards  diarrhoea  may  alternate,  and  lead  to 
hcemaUmesis  or  melcena,  when  the  evacuations  are  usually 
scanty,  dark-coloured,  and  fetid.  A  singular  and  peculiar  pain 
of  one  or  both  sides,  which  suffer  together  or  alternately,  is  a 
frequent  symptom.  It  is  referred  generally  to  the  region  over 
the  false  ribs  and  the  ilia.  The  recurrent  nature,  the  particular 
situation,  and  the  alternating  character  of  the  pain,  are  peculiar 
and  characteristic.  It  is  not  aggravated  by  a  deep  inspiration, 
although  it  may  seem  to  be  so  at  first. 

Other  functions  are  no  less  disordered — ^for  instance,  the  respira- 
toiy,  the  generative,  and  the  circulatory. 

Respiration  is  oppressed,  or  performed  with  difficulty,  and  the 
breath  is  offensive.  Breathlessness  prevails,  and  is  experienced 
especially  on  any  exertion;  sometimes  also  fits  of  dyspnoea;  and 
sometimes  a  sonorous  cough  occurs.  Menstruation  is  generally 
absent  or  performed  imperfectly,  irregularly,  and  with  pain,  and 
the  flow  is  thin  and  watery,  or  leucorrhoeaL  The  condition  of 
the  menstrual  discharge  is  generally  very  easily  impaired  The 
catamenia  become  irregular  in  their  return,  inconstant,  or  of 
short  duration  in  their  flow,  deficient  in  quantity,  and  pale  in 
colour,  and  terminating  in  a  state  of  leucorrhoea  In  some  cases 
each  return  of  the  catamenia  is  preceded  and  attended  with  much 
pain  in  the  back  and  in  the  region  of  the  uterus.  Later  in  the 
disease  there  may  be  complete  amenon*lioea. 

The  conditions  of  the  vascular  system  are  variable.  The  pulse 
is  slow,  feeble,  and  soft,  but  sometimes  frequent,  and  always 
easily  accelerated ;  the  heart  and  great  vessels  are  irritable ; 
palpitation  is  common ;  or,  more  frequently,  a  sense  of  fluttering 
in  the  pi'cecordiay  with  irregular  action  of  the  heart,  or  imperfect 
syncope  and  murmurs,  as  already  described,  may  prevail.  It  is  to 
be  observed,  however,  that,  apart  from  mere  lassitude  and  palpita- 
tion, patients  are  sometimes  chlorotic  for  weeks,  without  any 
other  marked  symptoms ;  and  the  same  complication  of  intercur- 
rent acute  diseases  are  apt  to  happen  as  described  under  anaemia. 
The  condition  of  the  urine  is  similar  to  that  which  prevails  in 
ansemia. 

Causes. — ^The  conditions  which  bring  about  this  constitutional 
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iifibction  atv  similar  to  those  already  mentioneA     The  disease  is 

jira^iient  in  femaks  between  the  ages  of  BiJde^n  and  limniy-jive 

)m^,  is  ofl^n  of  long  duration,  lasting  for  montha,  and  even  for 

y^fs,  with  a  tendency  to  relapse  after  cure. 

DuitoaiBi — It  i^  eBpecially  necessaiy  that  the  physician  should 

Hind  chlorosis  with  jaundim  on  the  on©  hand,  or  disease 

oiH  on  the  other,   or  with  incipient  2ndmona7^  tuber- 

(^ikm^  or  inBammatioQ  within  the  chest  or  abdomen. 

fteitmeiit  h  chieiiy  conducted  by  diet  and  by  medicines,  AJl 
tie  fuiii!tiunii  of  the  body  must  be  carefully  observed^  watched, 
and  regulated.  Tlie  residence  of  the  patient  must  be  a  reputed 
Wthy  spot  in  the  pure  air  of  the  country,  rather  tlian  the  town. 
Dt}*  fiictions  of  tlie  back  and  limbs  are  also  recommended,  with 
botiiiiig  in  the  sea,  where  it  can  be  borne. 

Tie  food  must  be  regulated  so  as  not  to  be  too  stimulating  nor 

<%astiiigly  bland ; — frequent  change  is  demanded,  with  a  due 

aUeution  to  the  proper  apportioning  of  nutritive  and  respiratory 

elaneuts.    The  diet  should  be  generous;   and  carefully  appor- 

I  tkm(Hi  to  the  powers  of  digestion.     Any  symptoms  of  dj'speptic 

opprmion.  impaired    digestion,   or   offensive    stools,   demand    a 

mrefol  re-adjustment   of  the  dietary     Three  meals,  or  perhaps 

I  four,  may  be    taken    during    the    day — the  iutei'vals  between 

\ti\t:  meals  being  equal;  and,  half  an  hour  before  each  of  the  meab, 

I  tro  gmins  of  capmcumj  with  one  grain  of  quminCj  may  be  given 

jmn  piti    The  breakfast  should  consist  of  biscuit,  dry  toast,  or 

i^tdebnead,  with  fresh  butter  and  perhaps  an  egg,  and  one  small 

eopful — ^oot  more — of  hot  black  tea.      Five  or  six  hours  after 

finakfuj^t,  and   after  the  pill,  a  dinner  of  v.:eUHione  meat,  such 

AS  mutton  eh  ops  ^  ismy   be  eaten   with   potatoes ;   porter,  beef- 

^  or  milk  l5eing  taken  for  drinkj  according  to  taste  and  the 

JKiwers  of  digestion.     The  evening  meal  may  be  similar  to  the 

flmiDg     At  first  thei'e  may  be  a  loathing  of  all  kinds  of  food  in 

Itk  form  of  regular  or  "  ordinary  diets."     In  such  cases  no  meals 

iWuld  be  prescribed,  and  no  solid  food ;  but  a  cup  of  milk,  with  a 

bird  part  of  lime-water  in  it,  may  be  given  every  two  hours 

cribed  as  a  medicine,  and  a  pint  of  beef-tea  in  divided  doses 

Itay  be  taken  as  a  drink  during  the  day*    This  diet  may  be 

|g^»4mlly  added  to  as  the  appetite  improves. 

Change  of  air  and  bathing  will  also  greatly  aid  in  restoring 
Mtk     If  the  patient  lives  in  a  town,  she  ought  to  b©  sent 
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into  the  country;  and,  best  of  all,  to  the  sea-side,  where  sea- 
bathing may  be  prescribed,  if  the  strength  of  the  patient  is  suffi- 
cient. Should  the  patient  have  been  living  in  the  country,  a 
change  of  air  and  scene  to  a  lively  town  will  be  no  less  useful 
as  a  remedial  agent. 

The  much-be-quacked  use  of  water,  in  its  varied  modes  of 
appliance  to  particular  cases,  will  be  found  a  powerful  restorative 
agent,  if  judiciously  used  by  the  patient  under  medical  advice. 

Of  medicines,  the  preparations  of  iron  have  most  reputatioa 
They  seem  to  act  by  promoting  the  formation  of  the  red  blood- 
corpuscles  ;  and  they  operate  best  in  those  cases  in  which 
the  blood  is  rich  in  albumen.  They  also  act  as  stimulants  to 
digestion;  and,  from  what  has  been  stated  at  page  60,  it  is  not 
altogether  immaterial  which  of  the  numerous  officinal  preparations 
of  iron  are  to  be  prescribed.  Almost  every  physician  has  some 
preparation  of  iron  he  fancies  better  than  another;  and  some  of 
them  seem  to  be  aided  in  their  good  effects  by  combination  with 
carbonate  of  potash,  such  as  the  sulphate  of  iroUy  in  doses  of 
three  to  five  grains,  or  of  the  ferri  sulphas  exsiccata,  in  doses 
of  two  to  five  grains,  prescribed  in  pills.  The  use  of  ferruginous 
remedies  must  be  persevered  in  for  months,  and  the  general 
indications  for  prescribing  the  preparations  are  the  same  as  those 
given  under  anaemia,  page  60.  In  pills,  the  iron  preparations 
may  also  be  combined  with  extract  of  nux  vomica,  or  with 
strychnia,  in  suitable  doses;  or  the  syrup  of  the  phosphates  of 
iron,  quinine,  and  strychnia  may  be  given  (see  page  61);  or  the 
eliminative  action  of  the  colon  is  to  be  promoted  by  four  grains 
of  the  pill  of  aloes  and  myrrh  taken  every  night  at  bedtime. 
Simple  bitter  tonics  are  useful  adjuncts  to  the  chalybeate  treat- 
ment, such  as  gentian,  calumha,  and  the  preparations  of  ciTichoncu 
They  aid  feeble  digestion. 

Where  a  high  degree  of  serous  plethora  exists,  and  produces 
violent  excitement  of  the  vascular  system,  palpitation  of  the 
heart,  and  congestion  of  the  head,  venesection  may  be  practised. 
It  not  only  acts  as  a  sedative,  but  aids  the  radical  cure  of  the 
disease,  inasmuch  as  it  causes  the  subsequently  administered 
ferruginous  preparations  to  be  borne  more  easily.  Both  general 
and  local  blood-lettings  maybe  used;  but  the  blood  must  be 
taken  in  small  quantities,  a  couple  of  ounces  at  a  time  being  quite 
sufficient  (Vogel). 
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Tariara^  iron  {Femim  tariarai'wm)  is  also  a  useful  remedy, 
luA  may  be  prescribed  with  alkalies,  in  dosea  of  six  to  twenty 
gmas,  in  pills,  or  dissolved  in  water, 

WHITE^CELL  BLOOD,  on  WHITE  BLOO^^Leueoeyikmnia  vel  Leuehtrmia. 

MniUmi — A  disease  sui  generis,  in  tvhich  the  nttmber  of  whits 
mqmMcUs  in  the  blood  is  greatly  in^^eas^,  with  a  simultum^ms 
dmmtio7i  of  tJie  red^  This  stale  is  in'onffht;  ahoui  by  ehronio 
ahausting  diseases^  expomire  to  cold  ajid  tmt,  or  sennits  amde 
n^f€tiQrns^—&\ich  as  typhus  f&mr^  pThBummtuit  puerpmul  /«fWT, 
iiffdionft  of  the  lymphatic  glands,  or  of  the  splmn,  aiid  is 
utkndfd  sanietirries  by  cough  or  dmrrhjosa,  epi&tuxii^,  hwnwrrhagic 
^mons.furuncudous  or  pustulom  eyniptions. 

htiicjlogy, — ^In  the  present  state  of  our  knowled*,^e  regarding 
Icacrtcyttia^rnift,  an  account  of  the  phenomena  which  attend  iipcm 
its  course  is  all  that  can  lie  given. 

Having  conveyed,  in  the  previous  editions  of  this  work,  an 
erroneoiis  chronological  account  of  the  discovery  of  this  re- 
tijnrkiible  disease,  and  of  the  steps  through  which  the  views 
raprding  its  pathology,  as  at  pi-esent  entertained,  were  sac- 
ee&ave]y  reached,  I  am  the  more  anxious  now  to  do  justice  t^j 
thdse  distinguished  men  whose  conjoined  investigations  have 
ennched  science  with  the  knowledge  of  leucocythiemia  which  we 
OQW  [Kjasess. 

hi  the  sixty-fourth  volume  of  the  Edlnbuiyh  Medical  ami 
Sunfical  JourvaJ  a  case  of  disease  of  the  spleen  is  described  by 
Df.  Omigie,  "in  which  death  took  place  in  consecjuence  of  purulent 
matter  in  the  blood."  The  case  occurred  in  1841,  and  proved 
&W  on  the  1st  of  April  of  that  year.  The  late  Dr.  John  Eeid 
ciimined  the  case,  and,  "on  examining  the  blood  of  the  veins  of 
the  abdomen  and  sinuses  of  the  brain  by  the  raicrost.^ope/'  found 
"tbst  it  contained  globules  of  purulent  matter  and  IjTnph."  Dr, 
CmpB  inferred  '*that,  by  some  means  or  other,  purulent  matter 
«id  lymph  had  been  niised  with  the  blood,  and,  circulating  with 
^i^  had  given  rise  to  the  f>eculiar  febrile  and  intiammatory  symp- 
^■pv  which  occurred  during  life,  and  to  death  in  the  manner  in 
^nWdi  it  had  taken  place/'  He  inferred — that  the  spleen  was  the 
I  <»ly  organ  from  which  the  purulent  matter  and  lymph  could  have 
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inflamniation — that  in  this  form  of  disease  of  tlie  spleen  the  pus- 
eella  are  secreted,  and,  being  mixed  with  the  blood,  ih^y  cause 
ijiijch  disorder  in  the  sanguiferous  system,  and  imally  destroy 
the  patient.  Dn  Craigie  thus  clearly  recognized  a  connection 
between  the  diseased  state  of  the  spleen  and  the  changed  con- 
dition of  the  blood;  and  that  'it  wsui  in  some  respects  new.*' 
On  this  account  he  made  a  correct  description  of  it,  expecting  at 
some  future  period  that  the  chief  facts  might  be  confirmed.  He  i 
kept  the  ca.se  unpublished  till  1845,  and  it  was  only  pubUi*hed  then 
in  eonaef|nence  of  the  occunience,  to  another  physician  in  the  same 
hospital,  of  a  case  '"in  many,  if  not  in  all,  respects  similar,  which 
led  Dr  Craigie  to  anticipate  similar  insults*  and  which  went  far, 
as  he  thought,  to  confirm  liis  conclusions  deduced  from  the  first 
case,  (Edin.  Med.  and  Sui^.  Journal  for  1845,  p.  400,  et  8eq,)  The 
details  of  the  second  case  referred  to  by  Dr  Craigie  were  published 
by  Dn  Bennett  in  the  same  volume  of  the  Edinburgh  Medical 
tmd  Smyical  Jounml  immediately  after  the  account  of  Dr 
Ci'aigte's  case.  Dr,  Bennett  describes  his  case  as  one  of  ''Ilyper- 
h^^h^j  of  the  SpleeM  aiid  Liver,  in  which  death  took  place  from 
mippuration  of  tfte  Blood;"  and  although  the  most  evident  lesion 
during  life  was  enlai^ement  of  the  spleen,  Dn  Bennett  agrees 
wMth  Dr.  Craigie  "in  thinking  that  the  immediate  cause  of  dcatli 
was  owing  to  the  pi-esence  uf  purulent  matter  in  the  biood,  not- 
withstanding the  absence  of  any  recent  inflammation  or  collection 
of  pus  in  the  tissues/'  and  that  it  produced  tlie  febrile  s^^mptomB. 
In  these  valuable  fjapers  Di^  Bennett  and  Craigie  ai-e  at  iasue, 
however,  about  the  source  of  the  pus  in  the  blood,  Dr,  Bennett 
considered  bis  case  particularly  valuable,  beciiuse  he  believed  it 
demonstrated  '*the  existence  of  time  puBt  formed  universally  - 
within  the  vascular  system,  independent  of  any  local  purulent 
collection  from  which  it  could  be  derived"  (l  c,  p.  414),  He 
believed  tlie  white  coqnisclcs  he  saw  in  the  blood  "^w^ei-e  true  pus- 
globules/'  and  he  then  waii  of  opinion  that  they  were  formed  in  the 
liquor  sanguinw  within  the  vessels,  independent  of  inflammation 
or  of  phlebitis,  or  what  was  then  understood  by  pywmia;  that 
the  transformation  had  taken  place  throughout  the  system,  and  I 
that  the  whole  mass  of  blood  was  affected:  and  the  tmse  appeared 
to  him  capable,  in  this  respect^  of  furnishing  an  im^Kirtant  faet 
whicli  may  serve  to  throw  light  on  the  doctrine  of  Zymo%is^  as 
^plied  in  Pathology  (I  e,  p.  423). 
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In  the  same  year  (1845),  about  a  month  after  the  pnblication  of 
Dr.  Bennatt*s  case,  Professor  Virehow,  of  Bertiii,  descdbed  and 
apIaiiiiHl,  io  Frariep*t$  Journal^  of  November,  1 845,  a  disease  uf  tlxe 
VM  ns  due  to  an  increa^d  development  of  white  blood -cella 
No  mflamination  of  veins  was  observed;  and  the  h^^pothesis  of 
nay  spontaneous  formation  of  pua  in  the  blood  (pyiEnda)  was 
oontmy  to  the  fiathological  doctrines  of  Viitihow,  To  this  form 
of  diieide  he  gave  the  name  of  ''white'*  or  "colourless  blood.'' 
As  to  its  cause,  he  distinctly  points  out  oa  primary  the  condi- 
tion of  the  spleen,  entertaining  the  idea  of  an  increased  formation 
tf  ODborless  blood-cells,  through  the  functional  relations  of  that 

In  1845-46  seveml  eases  of  leuoocythiemia  during  life  were 
reoogni2ed  in  this  country.  Dr.  Fuller,  of  St.  George's  Hospital, 
m  ltereml»er,  1S45,  was  the  first  to  determine  this  condition 
hmg  life ;  and  it  was  also  diagnosed  by  Drs.  T,  K,  Chambers, 
Walshe,   in   London,   and   by   Dr.   Dougiaus,   in  Edinburgh, 

ia  \m, 

Viichow  continued  to  oppti^se  the  view  of  Dr.  Bennett  as  to  this 
iLffecilon  having  its  origin  in  the  formation  of  pus  in  the  blood,  or 
tlmt  its  formation  is  in  any  way  of  the  nature  of  a  Ztffiiosi^; 
Tmnimnmg,  on  the  contrary,  the  correctness  of  his  first  opinion, 
tkftt  the  essence  of  the  dbease  consisted  in  an  increase  of  the 
rolotirlcsa  blood-cells  (Medtetniscfie  ZeUun{ft  August  and  Sep- 
temher,  Berlin,  184tj), 

In  1847  Virehow  collected  and  describes  cases  from  the  older 
aathore,  and  compared  them  with  those  observed  in  England  and 
seen  by  himself;  and  finding  also  a  further  basis  for  the 
tness  of  his  views  in  the  theory  of  Hewsoo  and  Donne 
wgarding  the  function  of  the  fipleen  in  the  propagation  of  the 
blood,  he  readily  and  naturally  became  more  confirmed  in  his 
opinion,  that  from  some  altered  relation  of  ihe  spleen  to  tho 
blood-cells  might  be  established  those  conditions  under  which 
^ white  blood''  would  be  produced.  In  the  AnMv.  of  Paik 
y  of  the  same  year  a  case  of  great  value  is  described  by 
a  new  fomi  of  this  *' white-blood'*  dbease.  In  this 
form  the  spleen  presented  no  change  whatever,  whilst  the  lym- 
phatic glands  wero  enormously  enlaiged.  He  was  now  able  t-o 
iWiare  with  more  confidence  that  the  "white-blood'*  disease 
from  a  primary  affection  of  the  spleen  and  lymphatic 
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glands,  as  a  direct  consequence  of  which  an  increased  develop- 
ment of  colourless  blood-cells  takes  place ;  and  thus  he  considers 
that  the  disease,  in  its  turn,  throws  light  on  the  physiological 
functions  of  these  glands  as  eliminating  organs  of  the  blood 

In  1851-52  Dr.  Bennett  gave  a  most  interesting  and  systematic 
view  of  the  whole  subject,  first  in  the  Monthly  Journal  of  1851, 
and  afterwards  in  a  separate  work,  entitled  Leucocythoemia,  or 
White-cell  Blood,  in  which  the  explanation  of  the  pathology 
of  this  disease  is  no  longer  referred  to  the  spontaneous  develop- 
ment of  pus  in  the  blood. 

Although  Dr.  Bennett  originally  set  out  upon  an  erroneous 
track  in  the  interpretation  of  the  phenomena  of  leucocjrthsemia^ 
yet  he  was  the  first  to  show  that  these  phenomena  were  new 
to  science,  while  the  more  correct  generalization  and  elaboration 
of  the  subject  seems,  fix)m  the  chronological  evolution  of  the 
history  of  the  disease,  to  be  mainly  due  to  Virchow.  He 
was  the  first  to  recognize  and  regard  the  colourless  cells  in 
leuchsemia  or  leucocythsemia  to  be  identical  with  the  colourless 
globules  of  the  blood — the  view  at  present  generally  entertained. 
It  is  greatly  to  be  regretted,  however,  that  so  much  personality 
and  ill  feeling  has  been  imported  into  the  historical  records  of 
this  interesting  discovery;  and  if  the  reader  desires  to  read  the 
several  sides  of  the  lengthened  controversy,  let  him  consult 
(1.)  The  original  cases  of  Craigie  and  Bennett  in  the  sixty- 
fourth  volume  of  the  Edin.  Med.  and  Surg.  Journal;  (2.)  A 
review  of  Virchow's  Handbook  of  Pathology,  in  the  June  number 
of  the  Edin.  Montldy  Med.  Joumxil  for  1854,  p.  546;  (3.)  An 
able  letter  by  Professor  Kolliker,  in  the  October  number  of  the 
same  journal,  p.  374 ;  (4.)  A  Reply  by  Dr.  Bennett  to  the  same, 
p.  377;  (5.)  Dr.  Bennett's  work  on  Leucocythamiia;  (6.)  Dr.  Ben- 
nett's more  recent  Lecture  (vi.),  in  the  Lancet  of  April  4,  1863. 

The  morbid  state  expressed  in  the  definition  has  been  observed 
by  many  physicians  and  pathologists  under  various  complex 
conditions  of  the  disease ;  and  hence  a  variety  of  opinions  have 
been  entertained  regarding  it  in  Germany,  England,  and  France, 
by  Vogel,  Remak,  Henle,  Nasse,  Weber,  Rokitansky,  Kolliker, 
Parkes,  Jenner,  Gulliver,  Piorry,  Bichat,  Velpeau,  and  others,  who 
have  described  cases  since  Bennett  and  Virchow  first  wrote  on  the 
subject. 

The  increase  of  the  colourless  corpuscles  of  the  blood,  which  is 
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the  prominent  character  of  this  disease,  does  not  seem  in  any  case 
W  liave  existed  or  occurred  by  itsel£  Other  morbid  states 
precede,  no-exist,  or  succeed  the  augmentation  of  the  colourless 
corpuscle- 

Tbe  most  frequent  complication  con&dsts  in  the  enlargement  of 
Itisi  flpleeii.  This  enlargement  is  so  conataxit  that  its  exiiiteuce,  if 
not  otUerwise  accounted  for,  would  at  once  indicate  that  leuco- 
cythamia  prevailed,  and  would  suggest  a  microscopic  examina- 
tioD  of  tbe  blood.  In  nineteen  cases,  Vogel  writes  that  the  splenic 
^inl-^rgemcut  was  present  in  sixteen ;  and  in  tbree  cases  the  weight 
uf  tliM  spleen  was  estimated  at  more  than  seven  pounda 

Constituents  foreign   to   normal   blood    have   been   found   by 

^hmr  in  a  qualitative  analysts  of  the  blood  in  a  case  of  lenco- 

cytbtfcuiia,  where  the  spleen  was  enlarged*      These  consisted   of 

Wc,  acetic,  and  formic  acids,  gelatin,  and  a  peculiar  substance 

{liy|jox!Uithin)  to  the  amount  of  from  *4  to  *G  per  cent     Scherer 

M%,  also,  that  this  same  substance  exists  naturally  in  the  pulp 

fif  the  healthy  spleea     This  form  of  the  disease  has  been  named 

s}il€H(emia  by  Vin^how.     In  it  the  globules  (white)  predominate 

wkich  are  peculiar  to  the  elements  of  the  spleen. 

The  Jitrr  is  also  frequently  enlarged  in  this  disease,  but  not  to 

fkable  a  degree  as  tbe  spleen.     Vogel  writes  that  as  often 

en  times  out  of  nineteen  cases  it  was  either  enlarged  or 

otherwise  morbidly  altered, 

Affttiians  of  the  lympfiatic  gtauih  predominate  in  some  cases, 
mther  than  enlai^ements  of  the  liver  or  the  spleen.  According 
t^  Tt^l,  such  have  been  observed  eleven  times  out  of  nineteen 
cH»ea  Virchow  eonsldeis  that  some  kind  of  lymphatic  diath^mB 
prevails,— that  there  is  a  progressive  inclination  of  the  lymphatic 
^«m  to  the  formation  of  the  lymphatic  elements.  In  some 
imtanws  observed  by  him  there  seems  to  liave  been  a  new  forma- 
tion i>{  glandular  tissue,  or  that  the  glandular  tissue  tended  to 
pow  kyond  the  pre-existing  boundaries  of  the  glands.  He  has 
oW^ved  this  development  of  lymphatic  gland  tissue  to  take  place 
10  the  liver  in  a  remarkable  case  which  contaiocd  numerous  small 
wliikh  granules,  about  the  siice  of  tbe  natural  lobules  of  the  liver, 
Mid  which  exhibited  under  the  microscope  nuclear  and  cellular 
deaitints  quite  like  those  of  the  ]ymi>hatic  glands.  This  infiltra- 
tiim  i\i  the  liver  followed  the  ramifications  of  the  portal  vein.  In 
ooit  of  these  cases  he  observed  a  similar  alteration  in  the  kidney. 
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This  constitutes  the  lymphatic  form  of  leuchsemia/or  lymphcemia, 
first  described  by  Virchow  in  1847. 

In  such  cases  the  elements  of  the  lymphatic  glands  prevail 
in  the  blood,  which  is  then  characterized  by  innumerable  round 
granulated  nuclei,  generally  provided  with  nucleoli,  of  the  size  of 
the  usual  nuclei  of  the  lymphatic  glands.  Here  and  there  are 
also  to  be  seen  cells  consisting  of  such  a  nucleus  surrounded  by  a 
membrane  closely  attached  to  it. 

There  are  three  possible  conditions  given  by  Virchow  under 
which  these  elementary  cells  in  the  blood  may  originate, — (1.) 
They  may  multiply  in  the  blood  by  the  subdivision  of  pre^-existing 
cells;  (2.)  They  may  be  primarily  introduced  into  the  blood 
through  the  lymph  or  chyle,  which  are  conceived  to  convey  the 
developed  as  well  as  the  undeveloped  globules  derived  from  the 
lymphatic  glands,  the  spleen,  and  its  connecting  tissue ;  (3.)  That 
they  are  formed  on  and  detached  from  the  walls  of  the  blood- 
vessels has  not  been  yet  proved. 

Virchow  regards  the  colourless  blood-corpuscles  as  simple  cells, 
without  any  specific  character,  whose  transformation  into  red 
globules  cannot  take  place ;  that  they  therefore  form  a  relatively 
superfluous  constituent  of  the  blood — a  kind  of  excess  or  waste. 
The  transformation  of  lymph-globules  into  red  globules  takes 
place  before  passing  into  the  general  circulation ;  and  it  appears 
that  if  a  certain  cell,  when  passing  into  the  blood,  has  gone 
beyond  that  stage  of  development,  it  is  ever  afterwards  unfit  to 
undergo  its  specific  coloured  metamorphoses.  The  idea  that  the 
cells  are  of  a  purulent  nature  has  been  now  abandoned;  and  there 
is  no  evidence  to  support  the  doctrine  that  they  are  the  result  of 
pycemixi.  Besides  the  spleen  and  the  lymphatic  glands,  the  other 
blood-glands,  such  as  the  thyroid  gland  and  supra  renal  capsvZes, 
are  occasionally  degenerated,  as  well  as  Peyer's  glands  and  the 
mesenteric  glands;  and  leucocythaemia  may  arise  from  disease  in 
them  as  well  as  from  the  spleen  or  lymph-glands. 

The  statistics  regarding  the  ages  at  which  the  disease  has 
been  observed  are  given  by  Vogel  as  follows: — One  case  was 
observed  under  ten  years  of  age,  two  between  ten  and  twenty 
years,  three  between  twenty  and  thirty  years,  seven  between 
thirty  and  forty  years,  four  between  forty  and  fifty  years,  three 
between  fifty  and  sixty  years,  and  three  between  sixty  and 
seventy  years. 


OTMPTOMS  AlfD  DUGNOSIS  OF  LECJCOCTniwEMlA. 


^mptomi,— 1&  the  majority  of  oises  there  are  obvious  indi- 
dkdotis  of  general  Ul-health  ;  and  the  most  promineDt  symptom 
liasken  taiiiefaction  of  the  abdomen,  depending  upon  an  enlarged 
^jleeii  and  liver.  Ascites  and  anasarca  of  the  lower  half  of  tlio 
body  are  not  unfreciuently  present;  and  a  tendency  to  tiedema 
my  oommonly  be  observed,  the  general  surface  of  the  body  baiog 
Willy  pda  Transitory  pains  are  frequently  experienced  in  the 
iblomen, 

1"  tinal  disorders  are  often  also  present,  such  as  voraitiog, 
,  noflp  or  diarrhoea,  and  jaundice  is  not  unfrequent;  but 
diarrhfea  is  one  of  the  most  dangerous  complications^  and  the 
BK«it  difficult  to  arrest  or  control 

A  considerable  amount  of  dyspnoea  may  prevail,  which 
fiftunot  be  aecounted  for  by  elevation  of  the  diaphragm  merely. 
Hisemorrhai^e  often  occurs  in  the  form  of  epistaxis,  or  tiikes  place 
hm  tlie  gums.  A  persistent  increased  secretion  of  nric  acid  has 
ilio  been  observed  in  the  urine.  The  disease  generally  runs  a 
cWnic  course,  and  a  high  degree  of  emaciation  ordinarily  acc^m- 
pftoies  it  As  in  the  other  forms  of  anaemia,  leucocytheeiuia  is 
iisnjaUy  weU  established  before  it  is  noticed,  and  before  any 
mmaikable  disturbances  in  the  general  health  have  oecuiTed. 
It  \b  not  till  towards  the  fatal  termination  that  any  fever 
wt8  m^  which  then  as^sumes  the  hectic  type. 

Biapods. — The  diagnosis  of  the  disease  consists  in  demonstrat- 
ing tbe  extreme  increase  of  the  colourless  blood-ceUs,  which  may 
be  done  m  follows: — 

I  By  microscopic  examination  of  the  blood,  for  which  a  single 
w5ftp  h  sufficient,  most  conveniently  taken  from  a  needle  punc- 
tiuie  in  the  finger;  and  e^camined  under  a  power  of  at  least  250 
diuBfiters,  If  the  disease  e^sts,  the  colourless  corpuscles  will 
be  seea  to  form  a  sixth,  a  fourth,  or  even  a  half  or  more  of  the 
numbers  of  the  red. 

i  If  a  large  quantity  of  blood  is  obtainable  by  venesection  or  by 
tbe  cupping  glasses,  and  freed  from  flbrine  by  heating,  and  placed 
in*  high  narrow  little  glass,  so  that  the  corpuscles  sink  to  the 
b^Htotn,  the  upper  part  of  the  mass  looks  whitish  coloured,  like  milk. 
'Oie  milky  character  does  not  vanish  on  agitation  with  ether,  and 
ifinot  produced  by  fat-globules  suspended  in  the  blood-serum,  but 
by  the  prodigious  number  of  the  colourlei^  blood-corpuscles. 

3.  The  clot  of  leucocythsemic  blood  shows  on  its  surface  greyish- 
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white  granulations,  which,  being  observed  under  the  microscope, 
are  seen  to  consist  abnost  entirely  of  colourless  corpuscles,  dis- 
tinguishing the  condition  in  leucocythsemia  from  the  ordinary 
buffy  coat ;  and  the  separated  serum  being  clear  and  not  turbid, 
distinguishes  the  condition  from  a  fatty  condition  of  the  blood. 

4.  In  the  dead  subject  there  are  found  in  the  heart  and  in  the 
great  veins  large,  soft,  semi-fluid  greyish-yellow  coagula^  which, 
on  microscopic  examination,  are  seen  to  consist  almost  entirely  of 
colourless  corpuscles  (Vogel). 

Causes. — The  causes  which  bring  about  leucocythsemia  are 
entirely  unknown;  but  it  seems  several  times  to  have  suggested 
itself  to  Virchow  that  acute  inflammatory  processes  may  lay  the 
foundation  of  the  morbid  state;  and  in  an  interesting  review 
of  the  writings  of  Virchow  in  The  Brit,  and  For,  Med.-Chir. 
Review  for  July,  1857,  there  is  related  a  case  of  the  lymphatic 
form  of  the  disease,  whose  origin  obviously  dates  from  inflam- 
matory swellings  of  the  lymphatic  glands  after  exposure  to  cold 
and  wet  I  saw  a  similar  case  in  Guy's  Hospital,  in  July,  1863. 
It  occurred  to  a  man  aftier  exposure  to  cold  and  wet,  on  Epsom 
Downs,  at  the  time  of  the  races  thera 

Prognosis. — Hitherto  no  case  of  cure  is  known,  and  the  disease 
may  continue  for  a  lengthened  period  without  a  fatal  result. 

Treatment — The  most  varied  remedies  have  been  tried,  without 
checking  the  increased  formation  of  colourless  corpuscles;  but  it 
is  suggested  that  if  it  is  possible  to  discover  the  glandular  or 
splenic  affection  early,  before  the  alteration  of  the  blood  has  made 
much  pn»gre88,  it  is  probable  that  the  disease  may  be  averted. 
Tonics,  uutrient^^  and  stimulants  are  indicated,  to  support  the 
R}*sUMn.  Tho  use  of  the  nitro-muriatic  bath  ought  not  to  be 
nogKH»tAHi  auil  tlie  indications  given  under  anemia  and  chlorosis 
may  Ih>  followod. 

Sl'PUA  UKNAL  MRlASMA-.Vof*H«Jdrf«(mti. 

Definition.— .4  moHiid  s^tatf  ivhich  futablishes  itself  with  extreme 
iii^iil  iouif  iitsii,  wlnMif  chai'xtctfrhticftatinrs  are  aiumniaf  geiieral 
lauijuor  itmi  tUhUitfj.amI  f.Hirm^  pivsiratuyn.expre&aed  by  lose 
of  mi«.NXMi/<tr  /H»Mv»\  ii^fifkntiHi  t»//»u/^«f.  r^^markablr  feMeness  of  the 
AftiW'N  iU'tioh,  hi'fMthUashfi^^  m;h»ii  aluiht  fxcrtioii^  dimness  of  sights 
fu  miional  uwtlikfs^^  <im</  irritMlit^i  of  thf  stomach,  and  a  peculiar 
uniform  dinyvloiMtion  of  f/n«  A'iii.  u^ich  becomes  of  a  brownish 
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Ljiw-gfrtftfit  htte,  like  that  of  a  mnhxitOy  occur nng  in  mnneetion 
[witk  a  cer^in  diseased  condition  of  tlie  mpra  'iwutl  atjmules. 
Tit  progtiss  of  the  di^ase  is  very  slow,  extendi  fi[f  on  an  avenige 
iintv  mie  year  and  a  half;  but  may  be  prolonged  over  four  or  jive, 
Ik  Undeneg  to  death  is  by  astkema,  the  Jieurt  becoming  utterly 
fmrrkm,  us  if  its  wttaral  stimulus — the  Mooti — hcul  ceased  to  act, 
h&Qlagft — T}n3  pa tlio logical  significance  of  morbid  states  of 
ttte  sopra  renal  capsules  was  brought  prominently  before  the 
pnJWion,  both  in  this  country  and  on  the  Continent,  by  ibo 
origioal  observations  of  the  late  Dr*  AddiM)n,  then  the  senior 
pliysicma  of  Gny  s  Hospital  The  cases  recorded  in  the  medical 
jcmniaJs  since  Dn  Addison  wrote,  which  connect  uniform  di»- 
oolomtion  of  the  skin  (a  condition  now  known  by  the  name  of 
"^bpDiiEiiig'*)  with  various  morbid  states  of  tho  supiu  reiial  bodies, 
m  now  so  numerous  that,  as  a  clinical  fjict,  the  connection 
cmnot  be  disput^^d;  but  the  exact  relationship  and  pathological 
lignificance  of  the  morbid  states  thus  connected  are  stUI  open 
questions,  especially  as  regards  the  pathology  of  the  constitutional 
cacltexia  which  exists.  Morbid  states  of  the  supiu  renul  capsules 
ire  Dut  always  attended  with  bronzing  of  the  skin.  It  Jippetii-s, 
indad,  if  the  cases  recorded  are  carefully  analyzed^  that  symp- 
toms mid  phenomena  of  a  veiy  important  kind  have  been  lost 
ttgbt  of  in  describing  this  constitutiotial  disease,  while  an  undue 
importance  has  been  placed  upon  the  bronzing  of  the  skin.  It 
the  cachexia  that  Dr.  Addison  calls  special  attention;  but 
\  eomtnentatoi"s  Iiavts  been  earned  away  by  the  inquiry  regard- 
i«|  llie  oc4our  of  the  skin  and  its  connection  with  the  ciipular 
isa  These  TvritGTs  have  overlooked  the  more  important 
^m  of  his  observation^*,  and  liave  been  induced  to  consider 
tb<JC4ii#c^  and  nature  of  the  bronzing  of  the  skin,  which,  being 
ejjUblL^lHtd,  may  be  i^eceived  as  a  most  vahuiblo  sjnnptom  of  a 
prevaiJiiig  constitutional  cachexia,  in  which  the  abnormal  deposit 
*rf  pigment  is  associated  with  anemia  and  intense  prostration, 
*Wi  the  phenomena  stated  in  the  definition.  There  can  be 
iifl  doubt  that  the  bronzing  must  appear  of  very  secondary 
iiDlifirtiLtico  compared  with  tlje  symptoms  and  pathology  of  that 
Peculiar  cachexia  which  attends  the  cases  of  supiU  renal  capsular 
Jismse,  m  described  by  Drs.  Addison  and  Wilka.  There  seems 
*o  h  no  doubt  that  the  cases  Dr.  Addison  described  belong 
to  tW  ckjis  of  diseases  now  under  consideration ;  and  tliat  they 
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are  similar  in  many  respects  to  forms  of  anaemia  already  noticed, 
and  more  especially  to  leucocythsemia.  "In  almost  all  the 
cases,"  writes  Mr.  Hutchinson,  "there  would  seem  to  have  been 
great  deprivation  of  the  coloured  constituents  of  the  blood,  as 
manifested  by  the  pallor  of  those  parts  of  the  skin  not  involved 
in  the  bronzing,  the  great  flabbiness  of  the  muscles,  and  the  pearly 
state  of  the  conjunctivae."  By  a  strange  oversight,  however, 
it  would  appear  that  the  blood  has  been  subjected  to  but  few 
examinations.  "In  two  only"  of  the  cases,  writes  the  same 
author,  "was  the  blood  examined,  and  in  both  of  them  it  was 
found  to  be  loaded  with,  white  corpusclea"  In  all  the  cases 
a  most  remarkable  and  fatal  cachexia  prevails,  and  the  value 
of  Dr.  Addison's  observations  consists  in  showing  that  a  peculiar 
bronzing  of  the  skin,  combined  with  dsthenia—ot  which  emaoia- 
tion  is  not  a  necessary  accompaniment — ^attends  this  cachexia, 
and  indicates  organic  disease  of  the  supra  renal  capsules  asso- 
ciated with  this  constitutional  state.  His  observations  are  at 
the  same  time  of  the  greatest  value,  as  showing  how  well-directed 
pathological  inquiry  may  advance  the  science  of  physiology,  for 
the  cases  detailed  throw  some  light  on  the  influence,  at  least,  of 
the  supra  renal  capsules  in  the  maintenance  of  health. 

Although  the  change  of  colour  of  the  skin  would  seem  to  be  a 
most  marked  and  constant  symptom,  still  it  does  not  appear,  as 
has  been  stated  by  a  reviewer  of  Dr.  Addison's  work,  that  this 
change  "  is  one  of  the  earliest  symptoms  of  the  disease."  On  the 
contrary,  there  are  good  grounds  for  believing,  both  from  the 
history  of  the  cases  and  from  physiological  experiment  and  obser- 
vation, that  the  change  in  the  colour  of  the  skin  which  has  been 
termed  "  bronzing  "  does  not  come  on  for  a  long  time — ^that  from 
its  nature  as  a  pigmentary  change  it  is  of  slow  production;  that 
while,  in  almost  all  the  well-marked  cases  in  which  it  has 
occurred,  the  symptoms  had  existed  from  one  to  three  years,  in 
other  cases  where  it  did  not  exist  it  has  been  alleged  that  time 
was  not  afforded  between  the  establishment  of  lesions  in  the 
supra  renal  bodies  and  the  fatal  issue  for  the  production  of  the 
pigmentary  deposit.  The  change  of  colour  seems  to  depend  on 
the  chronicity  of  the  disease ;  so  that,  if  the  disease  progresses 
rapidly,  no  discoloration  is  observed,  the  phenomena  being  simply 
those  of  asthenia.  One  very  important  point  is  thus  remarkably 
deficient    of  illustration — ^namely,    the  early  symptoms  of  this 
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cocAma  incIepeDdent;  of  broTising  of  the  akin.  From  what  haa 
ken  shown  relative  to  the  disease,  it  would  appear  that  when 
hwrmiiff  of  the  skin  has  been  established,  a  sign  of  disease  has 
hm  discovered  when  it  is  too  late  to  be  of  any  service,  for  all  tlio 
css^^  appear  to  have  terminated  fiitally  in  which  this  state  was 
inequivociLlly  eMablisbed, 

In  malarious,  malignant,  and  cachectic  diseases  it  is  not  unusual, 
bot  mther  the  rule,  for  the  serum  of  the  blood  to  assume  a  dark 
iDd  dirty  hue,  and  that  ultimately  the  cutaneous  suifaca  comes 
clfwely  to  approach  the  colour  of  jaundice,  differing  from  it  only 
in  being  more  lurid  and  dusky;  and  it  is  believed  that  the  hue  of 
th»  skin,  which  becomes  of  so  dark  a  tinge  in  some  malignant 
oipifiic  diseases,  is  due  to  the  admixture  of  morbid  matters 
absorbed  from  the  seat  of  local  mischief,  and  which  so  tinges  the 
«emmof  the  blood  that  the  rete  TnucosuTn  is  rendered  dark.  If, 
then Jt  IS  true  that  in  this  cachexia  the  supra  renal  capsules  are, 
aIwh)*8  diseased,  and  if  it  be  true,  as  M*  Tulpian  haij  Ibund  (3f^iL 
fimti,  October  4,  1856),  that  the  supra  rencd  capmile8  differ 
from  all  other  orgatis  in  the  body,  in  the  presence  of  a  substance 
wliicli  has  two  peculiar  i^e-actions,  one  with  perchloride  of  iron 
aiiii  the  otlier  with  the'  tincture  of  iodine,  the  first  of  which  gives 
a  diirk-blue  tint,  is  it  not  probable  that  the  coloration  of  the  skin 
in  mjmi  rtnal  mpsuk  diseases  may  result  partly  from — (L)  The 
wche^ttic  state ;  {%)  The  organic  lesion  of  the  ^upni  renul  mp- 
*ttfea;  and  (S,)  The  re-action  of  the  peculiar  substance  in  these 
bodies  upon  the  iron  of  the  blood,  which  the  morbid  organic 
dungefiin  them  have  allowed  to  mingle  with  the  circulating  fluid? 
It  is,  unfortunately,  the  supm  n^enal  ca^ysules  only  wdiich  have 
been  carefully  examined  in  the  cases  accorded ;  and  in  connection 
with  the  cachexia  and  the  "  bronzing,"  the  lesions  they  exhibit 
hAVL*  been  described  as  of  a  very  variable  character,  consisting  of 
fa)  Acute  or  recent  inflammation  ending  in  abscess;  (b.)  Atrophy 
witt  concretions ;  (c.)  The  conversion  of  the  organs  into  indurated 
fihioid  enlaj^ements;  (d.)  Tuberculous  deposition  in  various 
itig€s;  (<?,)  Carcinomatous  deposition. 

A  definite  lesion,  however,  has  been  recently  pointed  out  by  Dn 
Wilb,  which  will  be  referred  to  presently. 

Sometimes  the  lesiou  appears  to  have  been  secondary  to  morbid 
oonditiDns,  apparently  of  a  similar  nature,  in  other  parts,  all  of 
whicii  must  therefoi'e  be  interpreted  as  several  local  expressions  of 
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the  constitutional  disease  which  prevails;  and  occasionally  the  cap- 
sules seem  to  have  been  the  only  structures  in  which  lesions  were 
detected;  while  the  degree  of  "bronzing"  of  the  skin  appears 
to  have  been  proportionate  to  the  length  of  time  which  the 
supra  renal  capsules  are  presumed  to  have  been  diseased;  but 
neither  the  time  nor  the  number  of  cases  in  which  such  a  propor- 
tion can  be  traced  is  accurately  made  out.  The  general  symptoms 
are  those  of  a  person  constitutionally  diseased,  not  always  propor- 
tionate in  their  severity  either  to  the  nature  or  to  the  extent  of 
the  disease  in  the  supra  renal  capsules.  The  post-rruyrtem  appear- 
ances seem  to  have  been  in  some  instances  associated  with  the 
tuberculous  diathesis;  but  in  the  best-marked  cases  there  has 
been  no  appearance  of  tubercle  on  any  part  of  the  body  (WiLKS) ; 
and  in  no  case  of  general  tuberculosis  has  Dr.  Wilks  ever  met  with 
an  instance  where  the  supra  renal  capsules  were  affected  in  the 
manner  of  Addison's  disease.  In  some  cases  the  spleen  was  much 
enlarged,  the  kidneys  pale,  and  in  the  last  stage  of  fatty  degenera- 
tion (Taylor).  Out  of  500  cases  of  post-mortern  examinations 
of  all  kinds  of  cases,  made  at  Guy's  Hospital  by  Dr.  Wilks,  only 
two  instances  were  observed  in  which,  the  supra  renal  capsules 
being  morbid,  the  skin  did  not  betray  the  lesion  by  "  bronzing." 
In  some  cases  the  mesenteric  glands  are  stated  to  have  been 
enlarged ;  and  calcareous  concretions  have  been  noticed  in  the 
TTveduLla  oblongata. 

Gastro-intestinal  disturbance  prevails  during  life ;  and  a  condi- 
tion of  raucous  membrane  is  found  after  death  which  may  be 
associated  in  its  pathology  with  this  irritation.  The  stomach  is 
often  ecchymosed,  and  the  glands  of  the  intestines  enlarged.  In 
several  cases  Brunner's  glands  in  the  duodenum,  and  the  solitary 
glands  in  the  lower  end  of  the  ileum  and  in  the  colon,  were  very 
prominent. 

In  one  case  which,  through  the  kindness  of  my  first  teacher, 
the  late  Dr.  William  Monro,  of  Dundee,  I  had  an  opportunity  of 
carefully  inspecting  after  death,  in  June,  1856,  the  following 
lesions  existed: — "The  body  generally  was  anaemic.  The  dark 
colouring  of  the  skin  was  most  conspicuous  in  the  vicinity  of  the 
knees,  and  on  the  lateral  and  posterior  regions  of  the  neck. 
The  deposits  of  pigment  gave  to  the  parts  a  dirty  sordes-like 
appearance  where  the  mucous  membrane  of  the  skin  meets  the 
lips,  and  especially  at  the  angles  of  the  mouth.    The  heart  was 


LESIONS  ASSOCIATED   WITH  ABDISOK'S   DISEASE. 


79 


miall  and  tlabby.  TuberciUous  deposits  were  Bparingly  disseniin* 
tied  throughout  the  apices  of  both  lungs.  The  spleen,  the  liver, 
i&d  the  kidoeys  wore  severally  adherent  to  the  adjacent  part«, 
Wt  iheir  stnictures  appeared  normal.  The  supra  renal  capsules* 
mre  morbid^  and  the  sympathetic  nerves  from  the  lesser 
ilknchnrc  were  greatly  increased  in  siae,  as  were  the  ganglia  of 
lite  ,tii/ar  plexug  towards  the  side  of  the  organ  most  diseased  and 
b  <yjrtUct  with  it.  The  texture  of  the  nervous  parta  was  of  a 
bright  rosy  hue,  as  if  under  the  influence  of  vascular  excitement. 
The  miicous  laeinbrane  of  the  mouth  was  thin,  pale,  and  blood- 
k«,  the  labial  and  buccal  glands  ahining  prominently  through. 
Tilt?  stomach  and  glandular  substance  of  the  intestinal  tube  were 
unifiinnly  thin  throughout  In  the  stomach  the  solitary  gJistric 
gbi4  were  remarkably  prominent,  while  the  mucous  membrane 
gpuemlly  w^b  wasted  and  atrophic.  Microscopic  seetions  from 
the  jftjuuum  and  ileum  showed  the  T,dlli  remarkably  attenuated, 
md  the  mucous  membrane  very  readily  separated  from  the  adja- 
ocnt  MUicular  part  of  the  gut  The  tubular  glands  of  the  mucous 
loembmne  of  various  parts  examined  were  almost  entirely  gone, 
And  thetr  pkce  supplied  by  granular  amorphoua  material.  The 
average  specific  gra%aty  of  the  mucous  membrane  of  the  intestines 
ww^lO^. 

Tftene  ai'e  good  grounds  for  believing  that  Addison  himself 
entertained  the  belief  that  death  in  audi  cases  may  be  due  to 
tk  implication  eventually  of  the  ganglionic  nerves.  Some  of  the 
^yTnptoms  point  to  this ;  and  of  the  special  phenomena  associated 
^itli  the  cachexia,  it  may  be  said  that  the  nervous  centres  are 
&t  hn&i  impaired.  It  has  occurred  to  me  also  that,  in  cases  of 
thia  disease,  all  the  viscera  ought  to  be  examined  as  to  the 
re-4ction  of  their  minute  blood-vessels  with  iodine,  as  there  are 
wttte  phenomena  which  seem  to  indicate  the  not  impr«:>bable 
cs^-exijsteuce  of  amylmd  degeneration;  and  the  lesion  in  the 
*^pm  renul  capsuh  ought  especially  to  be  investigated  in  this 
dilution. 

The  8tat4?  of  the  akin,  which  has  been  termed  '*  bronzing," 
Btmugly  re^sembles  the  colour  of  a  mulatto,  or  of  a  bronzed  statue 
faim  which  the  gloss  has  been  rubbed  off  It  has  been  examined 
HJicroscopically  by  Dr.  Wilks,  Mn  Tuffen  West,  and  M.  Robin, 
<if  Paris,  The  sections  show  a  layer  of  VQTf  distinct  pigment- 
in  the  rtU  mwosum,  limited  to  that  structure,   and 
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exactly  resembling  that  of  a  negro.     The  pigment  is  deposited 
granules,  but  in  some  instances  coloured  cells  are  visible. 

Before   detailing   the   symptoms   observed   in  the  remarli 
cachexia  from  which  these  lesions  result,  it  is  necessary 
to  draw  attention  to  our  very  incomplete  knowledge  regard — 
many  points  in  its  pathology,  and  especially  regarding  the  at" 
of  the  blood,  and   the  morbid  tendencies  of  the  relatives  a 
progenitors  of  the  patient.      While   the   apparent  connectiou 
bronzing  of  the  skin  with  lesions  in  the  supra  renal  capsii 
appears  to  be  evident,  our  information  is  of  the  most  defici 
kind  regarding  the  chronological  sequence  of  the  various  symp* 
toms    which    indicate    the  establishment  of  the  constitutional 
disease. 

Korbid  Anatomy. — ^The  special  disease  of  the  capsules  in  Addi- 
son's disease  is  described  by  Dr.  Wilks  as  being  of  one  form  only 
— ^namely,  that  which  was  seen  in  the  earlier  cases  described  by 
Addison,  and  which  he  simply  styled  as  "scrofulous"  Jud^ng 
from  the  material  alone,  it  would  be  difficult  to  form  an  opinion 
of  its  nature,  seeing  that  a  degenerating  inflammatory  substance 
would  produce  a  very  similar  appearance  to  a  so-called  scrofulous 
one.  It  is  only  in  exceptional  cases  that  any  well-marked  tuber- 
cular deposit  has  been  found  in  other  viscera.  "  When  the  disease 
is  recent,  the  organ  is  somewhat  enlarged,  and  changed  into  a 
material  which  is  semi -translucent,  of  a  grey  colour,  soflish, 
homogeneous,  and  which,  when  examined  microscopically,  is  found 
to  be  without  structure,  or  sometimes  slightly  fibriUated,  or  con- 
taining a  few  abortive  nuclei  or  cells.  This  lardaceous  kind  of 
material  is  the  first  deposited,  and  resembles  what  is  often  seen 
in  the  early  stages  of  scrofulous  enlargement  of  the  lymphatic 
glands  ;  subsequently  it  undergoes  a  decay  or  degeneration,  as  in 
these  glands,  and  changes  into  an  opaque  yellowish  substance ; 
and  thus  the  two  materials  are  constantly  found  associated.  At 
a  later  period,  as  in  a  scrofulous  gland,  this  may  soften  into  a 
putty-like  matter,  "  or  it  may  dry  up,  leaving  the  mineral  part 
as  a  chalky  deposit,  scattered  through  the  organs.  These,  then, 
are  the  changes — ^first,  the  deposition  of  a  translucent,  sofUsh, 
homogeneous  substance ;  subsequently  the  degeneration  of  this 
into  a  yellowish- white  opaque  matter;  and  afterwards  a  softening 
into  a  so-called  abscess,  or  drying  up  into  a  chalky  mas&  Ooca- 
sbnaUy,  also,  some  fibrous  tissue  may  be  found  round  the  oi^ns, 
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[the  i>roduct  of  an  inflammation  which  has  united  them  to 
adney.  liver,  and  a^yacent  paits  "  ( WlLKs).    Some  yeai^  are 
toy  fiir  the  production  of  tliese  changes. 
PftoniE.— ^Ajb  in  the  forrae  of  anfBmia  already  described,  so  in 
list^tse,  the  patient  has  considemble  difficulty  in  assigning  the 
er  of  weeks,  or  even  months,  that  may  Iiave  elapsed  Bince  he 
erienced  indications  of  faihng  heaUh  and  strength ;  and  the 
tty  with  which  the  local  lesions  seem  U}  develop  themselves 
IB  h  difierent  e^ses— a  few  weeks  heiog  sometimes  sufficient 
tuuk  up  the  powers  of  the  constitution,  or  even  to  destroy 
hHt  Dn  Addison  believed  that  this  event  is  the  more  8]>eedy  in 
ortion  to  the  rapid  and  extensive  destruction  of  the  Bujrra 
^  kdUs,     Tlie  important  fentures  of  the  disease,  as  mi  forth 
V  Dr,  Addison,  are,^ — a  progressive   feebleness  of  the  patient, 
titfioutany  apparent  or  known  cause  {aMhenin),  aniemia,  general 
]m%\m  and  debility,  remarkable  feebleness  of  the  heart  s  action, 
imtnliility  and  weakness  of  the  stomach,  and  a  peculiar  cliange 
4  cnhrtir  of  the  skin.     In  most  of  the  ca^es  the  early  sequence 
*«f  Rjmptoras  appeal's  to  have  been  gradual  and  almost  imper- 
ceptible indications  of  failing  health   and  strength,  consisting 
cblftfiy  of  languor  and    weakness,   and   indisp(^>sition   to   either 
VMj  or  mental  exertion,  the  appetite  being  impaired  or  entirely 
I  te,  Uie  white  of  the  eyes  l^e coming  pearl}^,  the  pulse  small  and 
feljle,  f>6rha[>s  somewhat  large,  but  excessively  soft  and  compres- 
I  *iW&    ITie  body  wastes,  without  presenting  extiT-me  emaciution, 
I  or  the  diy  and  shrivelled  skin  nsually  associated  with  protracted 
njaliguant  disease.      Slight  pain  or  uneasiness  is  from  time  to 
linje  referred    to    the    region    of   the   stomach,  and    there    is 
oeca&idnaDy  actual  vomiting.      With   every  sign  of  feeble  cir- 
[cuUtion,  anaemia,  and  general    prostration,  "neither  the  most 
Dt   inquiry   nor   the?   most    careful    physieid    examination 
th  the  slightest  gleam  of  light  upon  the  precise  nature  of  the 
rpatieiitf  lualMifly;  nor  do  we  succeed  in  fixing  tipon  any  special 
ai  the  cause  of  this  gradual  and  extraoidinary  consti- 
otioDal  change." 

"With  a  more  or  leaa  manifestation  of  the  symptoms  already 

J  emmierated,*'  writes  the  same  distinguished  physician,  *'we  dis- 

Jfrtver  a  most  remarkable,  and,  as  far  as  I  know,  characteristic 

liIij«criIomtion  taking  place  in  the  skin,"    It  i>ei-vades  the  whole 

tirface  of  th€f  body,  but  is  commonly  most  strongly  manifested 
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on  the  ftica,  neck,  superior  extr^mitieB,  peBia,  and  scrotutu,  in  the  , 
flexures  of  the  axilla,  and  round  the  navel     It  presents  a  dingy  J 
or  smoky  (ippearancej  of  vaiioua  tints  or  shades  of  deep  amber  orj 
chestnut  bn»wn ;  and  in  one  inatance  the  skin  was  so  universally 
and  deeply  darkened  as  to  resemble  a  mulatt-o.    This  distributioal 
of  pigment  h  not  confined  to  the  skin,  hut  is  also  visible  in  thej 
mucous  tracts,  as  well  as  in  some  other  stnictiires.    An  interestin*^ 
case  occurred   in  the  practice  of  Profe^saor  Biermerj  of  Btjrne^ 
(November,  1861),  in  a  weakly  girl,  eighteen  years  of  age.     After  | 
continued  illness  of  a  tubercular  kind,  the  dark  colour  of  the  ukioj 
commenced,  and  increased  in  intensity  with  the  decrease  in  th&l 
weight  of  the  body,  till  death  followed.     The  eyes  of  this  patiGntj 
happened  to   be    examined  with   the  ophthalmoscope,  although  | 
vision  was  not  disturbed.    A  bluish-black  colour  was  everjn*'here| 
visible  through  the  sclerotic,  and  a  peculiar  pigment  exist.ed  in 
the  interior  of  the  eye.     In  a  phine  of  a  uniform  red-brown  colour 
there  were  bluish*black  spots,  corresponding  to  the  intermediaCaj 
spaces  of  ih^  vam-vorticoaa,  and  from  which  the  retina  was  dia-' 
tinguished  by  its  deli<mte  white  appearance.     The  disease  thusj 
originally  descrilied  by  Addison  may  be  associated,  like  "morbitsi 
Brigfiiii"  with  the  expi^ession  of  several  distinct  local  lesions.] 
The  discolonition  contfiyty  of  stains  in  the  lining  of  the  cheeks,  ^ 
and  a  decidedly  blackish  tinge  of  the  mucous  membrane  of  the 
lower  lips,  an  if  after  eating  mulberries*      Dark  areolae  becoraaj 
developed  beneath  the  orbits,  much  marked  towards  the  middle ' 
line  of  the  face.     In  one  case  under  Dr.  Barlow,  losvS  of  conscious- 
ness and   what   are    termed   "fainting   fits'*   wei'e    the    earliest! 
symptoms  noticed  (Med,  Tinier,  January  24,  18-^7)* 


**TEis  singular  Uiscolora-tiou  usually  increases  with  tlie  advance  of 
the  disease;  the  anoemia,  languor,  failure  of  api>etlte,  and  feebkmiB«e  of 
ifao  heart  become  aggravated ;  a  darkish  stn-^ak  usually  appefira  ui*an  the 
conittuH^uiie  of  the  lip«;  the  body  w«»tt"s^  but  without  the  cxtri-mt*  M 
emaciation  and  diy  harsh  condition  of  the  surface  so  commonly  ^:lbtiervt^d  m 
in  ordinary  malignant  difleaaes;  th**  pulse  beccmei  smaller  and  weaker, 
mid,  without  aoy  i^pecial  complaint  of  pain  or  uneagineaB,  the  patient  h«^ 
length  gradually  smks  and  expires.  In  one  case,  which  may  be  siiid  ta™ 
haire  been  acute  in  iu  development  as  well  m  rapid  in  its  course,  and  tti  ' 
which  both  capsules  were  found  univeraally  diseaaed  after  destth^  tliei 
umtlkd  or  checkered  dlBcoIoration  waa  %ety  manifest,  the  amemic  con- 
dition strongly  marked,  and  the  sickneita  and  vomiting  urgent;    butj 
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llie  pttlse,  instead  of  being  small  and  feeble  as  usual,  was  large^  mft^ 
meemAy  cpuipi^s&ible,  and  jerking  on  the  slightest  exertion  or  etnotioiii 
ind  tb  patient  speedily  died''  (Addison). 

In  the  volume  of  Guys  Hospital  Jb^port^  for  1862,  Dr,  Wilks 
liMgiTen  a  most  able,  interesting,  and  impartial  account  of  the 
prtign?^  of  our  knowledge  regarding  this  disease  sinc^  the  time 
Dr.  Addison  wrote.  His  own  obs^ervations  entirely  uphold  the 
sigaoieiit  which  Dr  Addison  attempted  to  develop;  and  the 
OSes  brought  forward  by  him  in  that  report  appear  to  sub- 
sbiotiate  in  a  great  measure  the  original  facts  on  which  Dr. 
Adfcn's  histoiy  was  based.  Nevertheless,  Addison's  views  have 
hy  no  means  received  the  support  of  the  profession  at  large. 
Dr.  Wilks  thinks  that  Dr.  Addison  in  some  measure  contributed 
to  this  scepticL^^m,  hy  including  among  his  original  cases  some 
wMchdid  not  present  the  true  features  of  the  disease;  and  the 
gmil  merit  of  Dr.  Wilks  s  paper  is,  that  it  more  clearly  defines, 
M  renders  precise,  the  pathological  characters  of  the  disease 
which  Dr.  Addison  desired  to  describe.  He  believed,  at  the  time 
ke  puhlisbed  his  work,  that  any  disease  which  affected  the 
mt^grity  uf  the  supra  renal  capsideH  would  be  attended  by  the 
mmrkable  phenomena  originally  described  by  him.  This  was  an 
^rror:  for  all  suhsequent  observations  have  shown  that  no  re- 
^riled  instance  of  the  affection  has  been  connected  with  cancer, 
^T  with  unj  other  kind  of  disease  of  the  orgjin  than  that  found 
in  the  genuine  cases  of  the  disease  which  he  first  described,  and 
*meh  constitutes  the  true  form  of  the  malady,  as  Dr.  Wilks  has 
demonstrated. 

BERIBERI,  OB  THE  BAD  SICKNESS  OF  CEYLON— B^riiieii 

^  Deiaition.^il  ct>7i8titutional  disease,  eo^emed  in  Urn  first 
i^HC*^  hy  anctmi^t,  ctdminatiiig  w  acute  (edema,  and  ma/rked 
h  ^iffmss  o/  ih^  limbs,  numhji'ess,  and  sometimes  pandysis  of 
^  krwer  extremities;  opjwessed  h^mtking  {anxietns  in  par* 
^jma);  a  mvolkn  and  bloated  eoujitetiafice.  The  urine  is 
ft^tfd  in  dirntniished  quantity.  The  (edema  i^  general,  twt 
'^y  ttiToughout  the  connective  tissue  of  the  muscles,  hut  the  con- 
^m  timue  of  sdid  and  insce^ul  organs  in  every  (xnvUy  of  the 

If  u  hcUhed  in  fluid.    Effummi  of  «emm  into  the  serous  cavities 

f  *f^rmlly  preeede^  death. 

Etiology  and  Historical  Notice* — This  obscure  but  very  fatal 
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disease  is  little  known  to  pathologists  in  this  country.  Though 
common  in  various  parts  of  India,  the  territorial  range  of  its 
endemic  prevalence  seems  limited  in  a  peculiar  manner.  It  has 
been  chiefly  met  with  on  the  Malabar  coast,  in  Ceylon,  and 
in  that  tract  of  country  reaching  from  Madras  as  far  north  as 
Ganjam  (Hamilton).  It  is  principally  endemic  in  that  portion  of 
Hindostan  called  the  Northern  Circars — a  province  Ijring  on  the 
west  side  of  the  Bay  of  Bengal,  ^extending  from  15"  to  20**  north 
latitude.  Madras,  in  north  latitude  13**  6',  appears  to  be  the 
southern  limit  of  the  disease  in  Hindostan.  Towards  the  north 
of  Madras,  in  the  jails  of  Guntoor,  Nellore,  Masulipatam,  Rajah- 
mundry,  Vizagapatam,  Chicacole,  Bellary,  and  Cuddapah,  the 
disease  is  known  to  prevail  Towards  the  south  it  is  never  seen. 
It  is  said  to  extend  from  the  coast  not  farther  inland  than  forty 
to  sixty  miles. 

It  is  a  disease  of  a  peculiar  nature;  and  it  has  been  extremely 
frequent  and  fatal  amongst  all  the  troops,  both  Europeans  and 
natives,  at  Ceylon  (Christie);  and  although  beriberi  is  a  far  more 
common  disease  among  the  natives  of  India  than  among  the 
Europeans,  yet  the  rate  of  mortality  is  nearly  twice  as  great 
among  Europeans  as  it  is  among  the  natives.  Indeed,  next  to 
cholera,  beriberi  must  be  reg^irded  as  the  most  fatal  disease 
(judging  of  the  proportion  of  deaths  to  admissions)  to  which 
£uro]>eans  in  India  are  liable  (Waring);  while  Mussulmans 
appoivr  to  be  more  subject  to  the  disease  than  Hindoos  (Mal- 
comson). 

Among  E\m>jM>an  soldiers  in  India  the  ratio  of  mortality  or  of 
deaths  to  admissions  from  beriKm  is  above  26  per  cent,  and 
amongst  Si^jH\vs  it  is  nearly  14  i^r  ctuL;  and  large  as  these  ratios 
8i>em«  thoy  ari*  small  cinnjvan.Hl  with  the  ratio  of  mortality  which 
obtains  wnongst  tho  ivnviot^  in  the  Indian  jails,  where  the  pei' 
ctntiuj^  is  Hi*  high  as  Stio  ^^Wauini^X 

A  nvsiilontv  of  st^vi^ral  montlvs  in  a  district  where  beriberi 
prevails  is  noivssary  to  its  tlovolopment  y^CHRiSTiE,  Hunter, 
EvKZAHl^^;  and  tho  grt^itt^t  jmHlisjHvation  to  the  disease  exists 
when  triH^jv*  havo  Ihvu  alnnit  oighi  or  ton  months  in  a  settlement. 

The  intlxioniv  of  s^huh^x  in  pixmu^ing  tho  development  of  beri- 
beri aiH.nns  to  Ih^  i\nnarkaUU\  Towarvls  tho  oloee  of  the  rainy 
season  tho  admissiious  to  hwipit^Un  ai\v  fiir  uuvro  numerous  than 
at  any  other  |vri\Kl  of  tho  YiNir;  \Ump  and  moisture,  combined 
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rith  wld,  seem  very  bvoumble  to  the  praduction  of  the  disca^; 

Bud  the  most  severe  cases  at  Trincomalee  occur  during  the  change 
from  wet  to  dry  weather  (Ridley),  when  a  strong  and  hot  land 
^■iiij  prevails,  when  the  atmosiJiere  is  extremely  dry,  and  when 
the  tiiglit  temi>erature  Is  many  degrees  lower  than  that  of  the  day, 
Frnta  August  to  December,  when  heavy  fall;^  of  rain  occur,  with 
occaaioual  sultry  days,  and  when  the  alternations  of  temperature 
m  at  the  greatest,  and  the  exhalations  the  most  concentrated, 
tim  the  admissions  to  hospital  for  beriberi  are  the  most  frequent 
(Wrjojit). 

Tk  name  Beriberi  was  given  by  the  Malabar  physicians,  and 
has  i«!en  himded  down  to  us  by  writers  on  Indian  diseases  as  a 
name  fur  ahnost  evurj^  fatal  disease  of  debility:  paralysis  of  various 
Knife,  reflex  paraplegia,  dropsy,  anasarca,  cacliexia,  scurvy,  and 
^mmt  rheumatism,  with  various  dbeases  of  the  heart  and  peri- 
«!iridhm,  liave  all  at  some  time  been  included  under  the  common 
name  of  heriberL  It  is  therefore  necessary  to  give  to  the  term 
soDie  degree  of  precisian,  by  a  definition  which  will  embrace  the 
leading  phenomena  of  thi^  remarkable  disease, 

ITie  majority  of  the  phenomena  which  characterize  the  well- 
fecdrded  eases  of  this  disease  are  undoubtedly  referable  to 
anemia.  The  debility,  the  cold  extremities,  palpitation,  dyspnoea 
on  exertion,  frequent,  small,  and  quick  pulse,  the  bruit  occa- 
siowjJiy  lieard  in  the  neck,  the  scanty  urine,  the  torpid  bowels, 
tbdefuUy  piillor  of  the  tongue,  all  indiaite  a  condition  of  amemia 
fEvE2.uiD}.  The  disease  makes  its  advances  in  an  insidious  man- 
na*, AS  all  forms  of  ansemia  do,  without  any  primary  or  well- 
marked  train  of  symptoms ;  and  the  indisposition  appears  to  be 
^nipamtively  slight  which  exists  as  a  stage  precui^ory  to  the 
^*i*iUe  invasion  of  the  fully  expressed  disease  (Wright,  Eve^sabd). 
Tlwj  jippFoach  of  the  final  and  chanicteri.iitic  features  of  the  disease 
Appears  to  be  very  gradually  brought  about,  a  constitutional  state 
"^  diathesis  is  gi^uaOy  established,  and  a  form  of  ansemia  sets 
iflt  combijied  with  the  cachectic  dropsy  of  Andral — a  condition 
allied  to  that  of  chlorosis  in  the  female  (Eves^ard).  Many  of  the 
more  early  observers  of  the  disease  concur  in  regarding  the  fully 

expressed  phenomena  of  beriberi  as  the  result  of  exhaustion  and 

debility  (Farrell,  Dick,  Ridley), 
MorMd  Anatomy, — More  or  less  fluid  Ls  found  in  one  or  all 

thy  cavities  of  the  chest;  roost  commonly  in  the  pricardium. 
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The  areolar  tissue  of  the  heart  is  in  some  instances  loaded  with 
fluid;  and  hypertrophy  of  its  substance  is  not  unfrequent  The 
areolar  substance  of  the  lungs  is  loaded  with  water;  likewise 
the  substance  of  the  brain.  The  ventricles  contain  an  increased 
amount  of  fluid;  and  fluid  is  effused  over  the  sur&ce  of  the  brain. 

The  abdominal  cavity  and  the  general  connective  tissue  of  the 
body  abound  in  fluid.  In  general,  it  may  be  said  that  in  every 
case  examined  after  death  serous  fluid  in  one  or  more  cavities 
was  found  to  exist;  and  the  pericardium  alone,  or  in  conjunc- 
tion with  some  other  cavity,  was  the  seat  of  eflftision  in  above 
83  per  cent  of  the  cases — ^the  quantity  of  fluid  vaiying  from 
two  ounces  to  a  pint.  The  spinal  cord  is  variously  altered, 
either  by  minute  effusion  of  fluid  into  its  substance,  or  by  con- 
gestion of  its  vessels,  thereby  accounting  for  the  phenomena  of 
paralysis.  The  unsteadiness  of  gait  and  the  paralysis  of  the  lower 
limbs  may  be  also  in  some  nieasure  explained  by  the  mechanism 
of  the  spinal  canal,  combined  with  the  presence  of  serous  effu- 
sion in  its  connective  tissue.  When  it  is  remembered  that  the 
spinal  cord  more  completely  fills  the  vertebral  canal  in  the  dorsal 
region  than  it  does  either  above  or  below,  it  will  be  understood 
how  symptoms  of  compression  from  serous  effusion  will  most 
early  manifest  themselves  by  paralysis  or  unsteadiness  of  gait  in 
the  lower  limbs.  The  kidneys  have  been  found  enlarged,  softened, 
and  anaemic;  the  heart  is  generally  found  enlarged,  pale,  flabby, 
and  softened;  the  lungs  are  oedematous,  and  serous  effusion  into 
minute  connective  texture  is  the  only  uniform  appearance  which 
exists  in  every  case  (Waring). 

Sjrmptoms. — Like  rheumatism  and  gout,  the  disease  expresses 
itself  under  several  forms,  of  which  three  may  be  noticed, 
namely: — 

1.  The  (JLCutCy  severe,  or  infiammatory  farm  of  this  disease 
is  generally  the  culmination  of  the  constitutional  and  local 
phenomena  in  a  first  paroxysm.  Numbness,  paralysis,  and 
oedema  of  the  extremities  are  the  leading  symptoms,  followed  by 
dyspnoea,  and  oppression  at  the  prcecmyiia.  For  a  short  time 
previous  to  any  other  obvious  symptom,  the  patient,  though 
robust-looking,  may  not  have  been  able  to  exert  himself  in  conse- 
quence of  the  partial  loss  of  the  use  of  the  lower  limba  This 
rapidly  increases,  till  he  finds  that  there  is  inability  to  walk, 
accompanied  with  oedema  of  the  extremities,  which  very  soon 
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ito  general  anasarca,  afFectiog  the  iunemiost  moeaaea  of 

the  textures — ^if  such  an  eKpressif^n  may  be  permitted-     FebiUe 

lymptoms  are  associated  with  this  acute  or  arteiial  anasarca. 

The  skin  is  hot  and  dry,  the  urine  is  scanty  and  high-coloured, 

Ik  htwela  are  costive,  and  the  stomach  irritable.      There  is  rapid 

mi  M  pidsHtions  of  the  large  arteries,  while  the  pulse  may  be 

variabk  at  the  extremities,  accompanied  generally  with  dyspnoea 

and  symptoms  of  effusion  within  the  chest    In  other  cases  there 

Buij  k  lieadaehe,  restlessness,  and  delirium,  with  a  slow  and  full 

]Mi%  indicating    serous    effusion    and  pressure  on  the  brain, 

¥liM  the  oedema  is  general,  and  becomes  rapidly  developed,  the 

cwiditioa  of  the  blood  is  changed  from  its  anii?mic  character.     It 

becomes  dark  and  VQj>y,  resembling  in  some  degree  the  appearance 

of  tbe  blood  taken  from  a  patient  affected  with  cholera  (Wright). 

i  la  the  Bscatid,   the  astJieniCj  or  ekrmiic  form  of  beriberi, 

tk«  patient  is  very  often  more  or  less  worn  out  by  some  previous 

&e«se;  or  he  may  have  had  a  pi-evious  acute  attack  of  beriberi^ 

of  which  there  may  be  a  relai?se;  and  it  apijeai-s  that  men  in 

vhfmi  the  disease  hag  once  manifested  it^lf  are  the  more  subject 

to  future  attacks  (CHersriE),  for  it  is  found  that  one  attack  pre- 

likpoeefl  to  another  (Wright);  and  then  the  dropsical  symptoms 

more  generally  reseinble  those  observable  after  protracted  fevers 

«r  otber  debilitating  causes.    Abdominal  dropsy  is  most  prevalent, 

a(voiiipiiied  with  symptoms  of  general  relaxation — a  small  and 

*iuick  pu!^%   constipated  bowels,  scaaty  urine,  loss  of  appetite, 

unirerMl  tiedema,  much  pitting  on  pressure,  and  paralysis  of  the 

i'Xtremifeiea 

The  heart  partakes  of  the  general  debility.  It  is  Habby,  and 
the  veoous  circulation  becomes  retarded.  Soon,  perhaps,  it  dilates, 
vheu  a  temporary  bellows  sound  may  he  heard.  After  several 
MJeh  attacks  and  recoveries  the  heart  Ix^comes  thickened,  and 
hfeDoe  we  have  the  po&t-^iorteni  appearance  of  either  a  large  and 
mhhy  beart,  or  of  one  eccentrically  bj^pertrophied  (Evezard)* 

3.  Iq  the  third  and  fniildeM  form  of  the  disease  the  patients  are 
first  attacked  with  somo  stiffness  or  rigidity  of  the  legs  and 
thighs,  succeeded  by  numbness,  slight  cedema,  and  sometimes 
pw^lysia  of  the  lower  limbs.  The  a^dema  is  in  general  limited, 
^th  slight  pitting  on  pn^ssure.  Tliere  is  no  unnatural  heat  of 
5*tiii;the  pulse  is  seldom  above  the  natural  standard;  the  urine 
«icioty;  and  the  appetite  unimpaired.    There  may  be  occasional 
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palpitations  of  the  heart,  with  costiveness,  blanched  conjunctivae, 
flabbiness  and  paleness  of  the  tongue,  and  whiteness  underneath 
the  nails.  Although  such  patients  generally  say  that  they  are 
well,  they  will  sometimes  acknowledge  a  slight  feeling  of  numb- 
ness and  coldness  of  the  extremities — symptoms  which  would 
readily  disappear  under  appropriate  treatment;  but  after  a  close 
night,  with  either  a  fog  or  a  shower  of  rain,  such  a  patient  would 
apply  for  medical  aid  in  the  morning,  with  a  scarred  aspect,  sigh- 
ing breathing,  violent  palpitation  of  the  heart,  sometimes  with  a 
diffused  impulse,  pain  in  the  prsecordial  region,  and  a  variable, 
fluttering  pulse.  In  such  cases  there  are  also  dyspeptic  symp- 
toms, with  acid  eructations  and  pufliness  of  the  stomach.  The 
scanty  and  high-coloured  urine  has  an  acid  re-action  when 
voided,  shows  a  specific  gravity  of  from  1025  to  1040,  and  con- 
tains an  excess  of  urea.  It  is  such  cases  which  are  apt  svddenly 
to  become  aggravated,  and  to  pass  into  the  acute  form  of  the 
disease.  The  oedema  then  progresses  from  the  lower  limbs  to  the 
hands;  the  throat  becomes  swollen,  and  the  face  bloated.  A 
sense  of  numbness  is  experienced  round  the  mouth,  and  a  general 
sense  of  numbness  is  experienced  all  over  the  body,  particularly 
over  the  extremities,  which  appear  to  be  unusually  weighty  and 
rigid  (hence,  when  walking,  the  gait  is  unsteady).  The  urine, 
secreted  in  diminished  quantity,  is  extremely  hot  when  passing 
through  the  urethra ;  and  as  the  disease  progresses,  a  total  suppres- 
sion of  the  urine  generally  takes  place.  A  sense  of  pain  and 
tightness  is  felt  immediately  beneath  the  inferior  edge  of  the 
sternum,  which  sometimes  becomes  so  distressing  as  to  induce  the 
patient  to  solicit  that  the  part  may  be  cut  open,  hoping  to  relieve 
the  tightness  by  that  means.  Dyspnoea  becomes  so  urgent  as  to 
prevent  the  patient  from  lying  down ;  heavy  sighing  {auspirou^ 
breathing)  occurs,  with  great  anxiety  and  restlessness.  The  lips 
and  tongue  may  now  be  seen  to  be  livid,  and  the  extremities 
become  cold  (Ridley). 

Universal  debility,  extreme  prostration,  anxiety,  dyspnoea, 
numbness,  oedema,  anasarca,  and  paralysis,  are  the  most  charac- 
teristic phenomena  of  the  disease.  And  in  some  instances,  when 
those  phenomena  are  fully  expressed,  the  advent  of  the  fatal 
event  is  so  rapid  that  the  patient  may  die  within  six,  twelve, 
twenty-four,  or  thirty-six  hours;  and  in  other  instances  the  disease 
is  more  frequently  prolonged  over  several  weeks.    Death  is  in 
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MUi  extremely  sudden;  and  from  the  aiixi^tas,  and  the 
ftcttliat  obstructions  sometimes  occur  in  the  veins  (Evkzard),  it 
IS  mi  improbable  that  deutli  in  such  instances  may  be  due  to 
mbUmh 

Mr.  Ridley  especially  notices  the  suddenness  of  dissolution  in 
must  of  the  c^sm  which  he  observeil  among  the  troops  in  garrison 
at  ftjlon  In  1814.  *' Very  frequently,  when  speaking  to  one 
man/'  he  says,  '*  I  have  been  called  to  another,  whom  I  had  just 
brfarp  left  under  promising  circumstances,  and  have  found  him 
gt««piiig,  his  eyes  protruding,  his  Iiands  clenclied ;  and  in  a  few 
litiutes  he  was  deadj  and  it  iias  eometimes  happened  that  the 
mu  I  was  addressing  has  been  taken  off  in  the  same  manner 
{BMtn  Hmp.  Reports,  vol  ii.,  p.  234). 

It  is  clear,  therefore,  that  the  diseade  cannot  be  referi-ed  to 
gmnukf  disease  of  the  kidney  with  allntmiiiitriaf  althougli 
aiiniineii  i^  sometimes  present  in  the  urine  in  a  high  degree,  a^s 
Dr,  Banking* attempts  to  show;  nor  yet  with  scurvy,  as  Dr* 
Montbead  teachoa     It  seems  rather  to  be  a  constitutional  disease 

taan.— Tlie  etiology  of  beriberi  is  but  little  known ;  but  there 
aj^  two  plinth  that  seem  well  established  in  the  history  of  the 
disense,  and  which  must  have  a  prominent  recognition  in  all 
mva-iitigations  relative  to  the  causes  which  develop  the  disease. 
These  points  are, — FIthI^  The  limited  geogntphical  range  of 
Mribfti:  Secmidf  The  fact  that  the  morbid  train  of  phenomena  ia 
ttf ver /levcloped  till  the  patient  has  resided  upwards  of  eight  or 
twdve  months  in  the  settlement  where  the  disease  is  endemic, 

Malaria,  alternations  of  climate  and  tcnipcrature,  noxious 
Juat^rial  in  the  watcT-s  of  districts,  have  all  been  indicated  as 
operative  agents  in  bringing  about  the  disease.  But,  looking  tu 
tie  fiict  that  all  the  phenomena  of  the  disease  pjint  to  anaemia, 
it  miiy  Yni  geneiully  stated  that  whatever  tends  to  induce  this 
«Ute  will  favour  the  development  of  beriberi.  Accordingly^  the 
imkm^  ^iU  owe  its  origin  in  one  place  and  in  one  person  to  the 
^iwitton  of  a  series  of  conditions  which  may  not  obtain  in 
Outlier  place  and  with  anuthor  person. 

Mr.  Christie  found  in  Ceylon  that  the  aged  and  debauched  wei^ 
tliose  most  liable  to  tlie  disease.  A  gi^eat  proportion  of  his  patients 
ver©  men  accustomed  to  lead  a  sedentary  and  debauched  life, 
<ttdi  m  soldiers'  tailors,  shoemakers,  and  the  Uke ;  who,  working 
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at  their  trade,  were  often  excused  military  duty,  and  who,  by 
double  earnings,  were  able  to  procure  a  larger  quantity  of  spirits 
than  other  men. 

With  regard  to  oedema  there  is  a  great  tendency,  in  almost 
every  disease  in  Europeans,  to  result  in  serous  effusions,  after 
long  residence  in  India.  Indeed,  Sir  Ranald  Martin  observes,  in 
his  admirable  introductory  chapter  to  the  second  part  of  his  great 
work  on  the  Diaeasea  of  Tropical  Climates,  that  of  all  conditions 
incident  to  tropical  invalids,  anaemia  is  the  most  common.  With 
regard  to  some  places — such,  for  example,  as  Masulipatam  (where 
beriberi  abounds,  in  the  jails  especially) — it  has  been  observed  by 
Mr.  Evezard  that  oedema  is  frequently  one  of  the  latest  symptoms 
of  ancemia  outside  the  jail  He  also  observes  that  anaemia 
appears  to  be  almost  the  normal  state  of  about  a  third  of  the 
population,  particularly  the  higher  castes — ^a  circumstance  which 
he  states  is  partly  due  to  the  constitution  of  the  Telugoo,  and 
partly  to  the  eliminating  power  of  the  drinking-water,  which 
contains  so  much  of  chlorides  and  no  iron.  The  natives  are  well 
aware  of  the  effects  of  the  brackish  water  which  the  majority  of 
them  are  obliged  to  drink  at  the  end  of  the  rainy  season ;  and 
when  they  find  themselves  suffering  from  the  anaemia,  they 
procure  water  from  Goodoor,  a  village  about  six  miles  due 
west  of  Masulipatam.  The  water  at  Masulipatam  seems  to 
abound  in  saline  material,  such  as  chlorides,  lime,  magnesia, 
and  a  trace  of  alumina  and  iron,  in  the  form  of  a  carbonate 
(Evezard). 

The  sanitary  condition  of  prisoners  in  jails  are,  it  is  presumed, 
much  worse  than  the  free  population  outside.  The  criminals 
in  the  jails  of  India  have  just  sufficient  food  to  keep  them 
alive,  and  scarcely  variety  enough.  They  have  not  sufficient 
food  to  store  up  for  fat  or  warmth,  and  none  of  those  luxuries 
which  are  supposed  to  check  waste  of  tissue,  such  as  tea,  coffee, 
tobacco,  betel,  and  the  like ;  and  they  have  not  sufficient  cloth- 
ing, many  of  the  prisoners  having  only  one  cloth.  Mr.  Evezard, 
however,  considers  that  the  persistence  of  the  anaemic  state  is 
more  due  to  the  damp  and  foul  atmosphere  of  unventilated  cells 
than  to  food.  The  soil  is  for  the  most  part  salt  The  water  of  the 
tank  in  the  jail  compound  is  salt,  and  its  recession  leaves  a  wide 
margin  of  saline  substance  in  the  soil,  which  re-attracts  moisture 
like  a  cloth  that  has  been  wetted  in  sea-water,  and  which  afbei^ 


DIAGNOSIS  AND  PEOGKOSIS  m  lERIBEEL 


wirdft  ff taina  and  absorbs  the  moisture.  The  clmnam  and  mud 
oftlie  jail  walls,  and  the  walls  of  the  cells  too,  are  salt;  and  in 
the  mommg  they  may  be  seen  drippiog  with  mobture,  even  in 
tie  dry  season. 

Since  iniproveraents  have  been  made  in  dminage,  and  since 
the  intnHli3ction  of  a  moss  of  iron,  which  ia  aJiowed  to  rust  and 
comxle,  ititu  each  vJadti/  of  water  used  l>y  the  prisoneHB  for 
dfitiking  and  cooking,  not  a  single  case  of  beriberi  has  occurred 
fiuriDg  the  wet  season.  It  is  lying  on  the  wet  ground  in  wet 
Weather  which,  Mr.  Evessard  beUeveSj  brings  on  beril)eri  among 
Scprys  who  have  previously  rendered  themselves  predisposed  by 
vuliintiiry  starvation, 

L  tiiier  conditions  such  as  these,  it  i  t  not  difficult  to  understand 
kowa^tate  of  ill-health  is  insidiois^y  establkhed,  during  which 
perim!  some  inbrtd  morbid  material  is  developed  in  the  consti- 
tution, which  at  last  produces  the  phenomena  of  beriberi  whtm 
fiirtiio  endemic  circumstances  favour  the  full  expreseioa  of  the 

> — ^The  most  uniform  phenomena  in  the  fully  expressed 
is  tlie  characteristic  numbness  of  the  surface  generally,  and 
the  paralytic  affections  of  the  lower  extremities  which  accompany 
al!  the  forms  of  the  disease.  The  disease  has  been  confounded 
vitb  tie  barbiers — a  chronic  dbease  in  w^bieii  ]iaralysis,  tremors, 
8pa«in«,  contractions  of  the  limbs,  and  emaciation  are  the  most 
remarkable  symptoms.  Some,  however,  ai'e  inclined  to  regard  the 
ft^fce  or  first  form  described  as  the  true  beribeH,  while  others 
c^mdder  the  second  form  described  as  the  disease  known  by  the 
iwme  of  hfrbkrjs.  It  is  admittedj  however,  that  the  one  is  often 
ttsfwciated  wifcli  the  other,  either  of  them  being  the  primary  aflee- 
tifffi*  for  cases  commencing  in  the  form  of  barriers  often  suddenly 
Uke  on  the  mom  fatal  and  acute  form  of  beriberi j  while  the  latter 
frwjiiently  presents  the  symptoms  characteristic  of  the  former 
(MjiLct>j£SON).  The  two  classes  of  cases  prevail  in  the  same 
pijtfsefe,  seasons,  and  circumstances,  and  require  the  same  treat- 
JMnt,  It  is  therefore  more  consistent  to  consider  the  disease 
ttfidi^rtlie  three  forms  described  in  the  te^^t 

tbe  ^ogBosis  is  generally  unfavoumble,  the  disease  approach- 
i^  iiyddiously,  the  anaemia  and  constitutional  state  having 
'^ftco  advanced  so  far  as  to  be  beyond  the  retich  of  repair.  A 
t^mpofaiy  recovery  may  be    established,  but   relapses  are  fre- 
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quent  and  convalescence  is  lingering.  A  first  attack  generally 
leaves  unpleasant  phenomena  behind.  In  the  case  of  Mr. 
Ridley,  a  surgeon  of  the  Royal  Artillery,  who  wrote  an  excel- 
lent account  of  the  disease  as  he  saw  it  in  Ceylon,  and  who 
sufiered  from  it  himself,  the  memory  became  considerably 
impaired,  and  an  extraordinary  fluttering  of  the  heart,  almost 
producing  faintness,  occurred  at  intervals  after  convalescence 
was  established.  Violent  palpitation  succeeded,  which,  on  sub- 
siding, left  extreme  lassitude  and  faintness;  and  when  these 
phenomena  first  occurred,  a  violent  beating  of  the  carotids  came 
on;  and  when  this  rapid  pulsation  ceased,  he  was  left  so  extremely 
weak  and  languid  as  to  excite  considerable  apprehension  of  a 
fatal  result. 

In  all  cases  of  beriberi  a  suddenly  fatal  result  may  be  ap- 
prehended at  any  period  after  the  full  expression  of  the 
phenomena,  probably  from  embolism  or  cardiac  affection.  The 
symptoms  which  denote  danger  are  general  oedema,  much 
anxielas  and  palpitation  of  the  heart,  the  respiration  becoming 
more  quick  as  the  fatal  termination  approaches.  It  is  laboured, 
quick,  and  interrupted  with  sighs  and  groans,  the  pulse  becoming 
weak  and  irregular  at  the  extremities,  with  palpitations  of  the 
heart.  If  coma  or  delirium  supervene,  a  fatal  event  may  be 
expected.  Much  nausea,  obstinate  costiveness,  a  dry  and  black 
tongue,  are  all  sjnnptoms  of  danger.  The  prognosis  is  more 
favourable  if  the  oedema  sets  in  very  gradually,  and  is  confined 
to  the  lower  limbs,  when  the  skin  is  moist  and  moderately  warm, 
when  the  patient  enjoys  sleep,  and  when  the  principal  natural 
functions  are  imaffected. 

Treatment. — Bleeding  has  been  considered  applicable  to  those 
cases  where  there  is  extreme  difficulty  of  breathing  and  delirium, 
when  the  patient  is  robust,  and  when  the  cedema  does  not  pit 
much  on  pressure,  where  there  is  rapid  and  full  pulsation  of  the 
large  arteries,  and  if  the  urine  shows  the  existence  of  albumen 
(Wright);  but  judging  from  the  pathology  of  this  disease,  the  con- 
stitutional influence  of  stimulants,  of  generous  diet,  and  of  tonics, 
ought  undoubtedly  to  be  the  basis  of  treatment.  Should  there  be 
irritability  of  the  stomach,  the  effervescing  draught  with  doses  of 
laudanum  and  camphor  mixture  are  useful.  Saline  drinks  should 
be  administered,  and  the  extremities  should  be  rubbed  with 
stimulating   liniments  and   rolled  in  flannel  bandages.     In  the 
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Um  morbid  states  of  the  Mdney  may  be  vari<^U8, 
fhm  is  mxinty  urine  and  firqiient  midurUimi;  a  sensation  of 
Imt  md  nmldbig  on  pasdng  water,  dryness,  heat  of  sHn,  general 
ftimvlttteits  and  occasiomtl  ekilUnesa  of  the  mtrfaci^  an  irrUable 
fdnt^gaiemili/  above  ike  narm€d  dandard,  emacudioiit  and  pro- 
{fnmiee  dehUUy.  Dyspeptic  symptoms  preilmnhmte,  TItere  is 
ilifmtiy  of  biTathing  and  a^iG^mia-chlorosia. 

PiMogy, — In  Bright'a  disease,  aa  with  all  the  constitutional 
discflse.s,  nn  undiie  share  of  attention  has  been  bestowed  u|H>ti 
lln;prorijiiient  hxml  lesions  in  which  the  existence  of  the  consti- 
tutional stat^3  has  fioally  culminated.  For  example; — the  aim- 
totuical  ehamctem  of  tubercle  in  pfdhisis^ — of  ameer  gmidhs  In 
(mkexia  of  cwrcinoma — of  the  supra  renul  bodies  in  morbus 
tiii — the  serotts  effusions  into  the  spinal  and  other  vis- 
<ml  Gftvities  in  banherl — of  the  kidney  in  Brights  disease  and 
mtllituria — of  the  sediments  in  the  nrine  in  oaxLlanHa,  Itlkiasis^ 
aud  the  like^  have  been  so  prominently  dwelt  upon  that  a  very 
narrow  view  is  apt  to  be  taken  of  the  important  antecedents 
of  these  diseases — of  the  constitutional  states  under  which  they 
respectively  become  developed,  and  therefore,  also,  of  the  prin- 
dpks  which  onght  to  guide  the  treatment  of  these  respective 
Ji^eaaes^  and  of  the  means  by  which  their  development  may  be 
pftjventej.  A  vast  amount  of  evidence  ha.s  been  accumulating 
iinoe  Drs*  Wilson  Philip,  Tweedy  Todd,  Sir  James  Clark,  Bennett, 
mt\  Aiicell  demonstmted  how  prominently  the  general  health  was 
iapiired  an*!  forms  of  dyspepsia  prevailed  long  before  tuberculosis 
hocamc*  fully  expressed  by  the  deposition  or  growth  of  tubercle ; 
*fid  thifr  kind  of  evidence  tends  to  show  that  not  only  ai^  consti- 
totioii;d  phenomena  characteristic  of  htheivuhsis  long  antecedent 
to  the  expression  of  the  disease  by  local  lesions,  but  that  other 
fs,  havin^^  sLmihir  constitutional  antecedents,  ought  to  com- 
a  more  extended  study  from  this  point  of  view  than  they 
We  hitherto  obtained.  Brigfd's  disease  and  diabetes  mellUus 
Wlong  to  this  gi'oup. 

Between  1841  and  184G  Rokitansky  Avtote  that  the  nature  of 
Bright's  disease  is  the  mora  obsenro  becituse  the  question  is 
generally  evaded.  He  consideii3  that  the  cause  of  the  disease  ia 
to  be  sought  for  in  some  anomalous  constitution  of  the  blood- — 
to  something  which  gives  rise  to  a  change  in  the  blood,  railier 
tkn  to  any  specific  disease  of  the  kidney.     It  is  this  anomalous 
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Local  abstractions  of  blood  from  the  spine  have  also  proved 
useful;  and  a  blister  applied  over  the  loins  has  given  relief  in 
many  obstinate  cases. 

No  single  rule  of  treatment  will  apply  in  all  cases.  The 
ansemic  condition  must  be  counteracted,  on  the  principles  of  treat- 
ment explained  under  that  disease ;  and  any  specially  abnormal 
state,  such  as  diseased  heart,  must  be  treated  accordingly. 

When  the  disease  prevailed  very  generally  in  the  Carnatic,  in 
1782  and  1783,  the  cases  were  most  successfully  treated  by  a  pill 
containing  a  quarter  of  a  grain  of  extract  of  elateHum,  combined 
with  extract  of  gentian,  given  every  hour  until  copious  watery 
evacuations  were  procured;  and  this  plan  was  repeated  every 
third  or  fourth  day  till  a  cure  was  accomplished.  At  another 
time  this  plan  of  treatment  was  not  so  successful;  the  cases 
recovering  best  under  large  doses  of  spirits  of  nitre,  antimonial 
wine,  fi^ictions  with  %oarm  camphorated  oil,  aperient  medicines, 
xvine,  and  a  nourishing  diet 

Mr.  Evezard's  method  of  medicinal  treatment  consists  mainly 
in  the  administration  of  acetate  of  potash  in  gin,  in  the  following 
formulai : — 

R.  Gin,  588.;  Potass.  Acet.,  gr.  v.;  Aquae,  §iii.;  miace.  To  be  given 
three  times  a  day.  If  vomiting  persists,  Hydrocyanic  Acid  may  be  useful 
in  relieving  it;  to  the  extent  of  one  drop  three  times  a  day,  given  in 
milk. 

CHRONIC  BRIGHrS  DISEASE-Jforit/*  Brightii. 

BeflnitioiL — A  constitutional  affection  which  culminates  in  a 
variety  of  structural  lesions  of  the  kidneys,  each  of  which  is 
accompanied  by  tlie  persistent  separation  of  rruyre  or  less  albu- 
minous serum  from  the  blood,  and  its  presence  in  the  urine,  the 
connective  tissue,  and  serous  cavities  of  the  body.  The  uHne 
frequently  contains  blood,  renal  structures,  exudation  material, 
and  desquamative  reTud  products.  The  kidneys  may  be  either 
large  or  small,  atrophic  or  not,  with  fatty,  or  albuminous,  or 
amyloid  (lardaceous)  degeneration,  and  altered  in  various  ways 
as  regards  the  vessels,  the  tubes,  and  tlie  epitlieUum.  When  the 
constitutional  disease  is  fully  expressed  there  is  characteristic 
a/ncemia,  indicated  by  pallor  of  the  countenance,  a  puffy  face  and 
oedeTnalous  limbs,  anasarca  or  geiieral  dropsy,  pain  in  the  loins, 
with  more  or  less  albumen  in  the  urine.    Associated  with  tliese 
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pheTumiena,  the  morbid  states  of  the  kidney  may  he  various. 
There  is  scanty  urine  and  frequent  mictuHtion;  a  sensation  of 
keat  and  scalding  on  passing  tenter,  dimness,  fieat  of  skin,  geneiul 
fevtrishness  and  occasional  chilliness  of  t/te  surface,  an  irritable 
pulse,  generally  above  the  normal  standard,  emaciation,  and  pro- 
gressive debility.  Dyspeptic  symptoms  predominate.  There  is 
difiaiUy  of  breathing  and  ancemia-chlorosis. 

Pathology. — In  Bright's  disease,  as  with  all  the  constitutional 
diseases,  an  undue  share  of  attention  has  been  bestowed  u{)on 
the  prominent  local  lesions  in  which  the  existence  of  the  consti- 
tutional state  has  finally  culminated.     For  example; — the  ana- 
tomical characters  of  tubercle  in  phthisis — of  cancer  growtlts  in 
the  cadiexia  of  carcinoma — of  the  supm  renal  bodies  in  mm'bus 
Addiso^iii — the  serous  ejfusions  into  the  spinal  and  other  vis- 
ceral cavities  in  beriberi — of  the  kidney  in  Brir/ht's  disease  and 
mdlituria — of  the  sediments  in  the  urine  in  oxaluria,  Utkiasis, 
and  the  like,  have  been  so  prominently  dwelt  upon  that  a  very 
narrow  view  is  apt  to  be  taken  of  the  important  antecedents 
rf  these  diseases — of  the  constitutional  states  under  which  they 
respectively  become  developed,  and  therefore,  also,  of  the  prin- 
ciples which  ought  to  guide  the  treatment  of  these   respective 
diseases,  and  of  the  means  by  which  their  development  may  be 
prevented.     A  vast  amount  of  evidence  has  been  accumulating 
since  Drs.  Wilson  Philip,  Tweedy  Todd,  Sir  James  Clark,  Bennett, 
and  Ancell  demonstrated  how  prominently  the  general  health  was 
impaired  and  forms  of  dyspepsia  prevailed  long  before  tuberculosis 
became  fully  expressed  by  the  deposition  or  growth  of  tubercle ; 
and  this  kind  of  evidence  tends  to  show  that  not  only  are  consti- 
tutional phenomena  characteristic  of  tuberculosis  long  antecedent 
to  the  expression  of  the  disease  by  local  lesions,  but  that  other 
diseases,  having  similar  constitutional  antecedents,  ought  to  com- 
njand  a  more  extended  study  from  this  point  of  view  than  they 
have  hitherto  obtained.    BrigMs  disease  and  diabetes  mellitus 
belong  to  this  group. 

Between  1841  and  1846  Kokitansky  wrote  that  the  nature  of 
Bright  8  disease  is  the  more  obscure  because  the  question  is 
generally  evaded.  He  considers  that  the  cause  of  the  disease  is 
to  be  sought  for  in  some  anomalous  constitution  of  the  blood — 
to  something  which  gives  rise  to  a  change  in  the  blood,  rather 
ftan  to  any  specific  disease  of  the  kidney.     It  is  this  anomalous 
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condition  of  the  blood  which  must  be  regarded  as  the  primary 
affection  in  Bright's  disease,  which,  from  some  peculiar  relation 
to  the  kidney,  is  followed  by  the  secondary  and  visible  dis- 
organization of  the  renal  tissue.  The  constitutional  origin  of 
the  disease  is  also  shown  in  the  fact  that  both  kidneys  generally 
express  the  local  lesion  about  the  same  time,  or  with  a  brief 
interval. 

It  is  now  nearly  fifteen  yeara  (1849)  since  Dr.  Walshe,  the 
Emeritus  Professor  of  Medicine  in  University  College,  published 
a  commentary  on  a  clinical  lecture,  in  which  he  taught  that 
Bright's  disease  was  not  essentially  a  renal  disease,  but  essentially 
and  primarily  a  blood  disease  (Lancet,  July  14,  1849).  Since 
that  time  he  has  maintained  the  same  view  regarding  the 
pathology  of  this  disease;  and  there  seems  to  be  now  an 
abundance  of  facts  and  arguments  to  establish  its  correctness. 
The  conclusions  to  which  Dr.  Walshe  arrived  were  mainly  these : 
— ^That  from  the  very  commencement  Bright's  disease  is  a  general 
disease  of  the  blood  ;  that  the  renal  textural  changes  are  not  the 
cause  of  the  phenomena  comprehended  under  the  name  of  Brigbt's 
disease ;  and  that  the  local  lesions  which  occur  in  the  kidney  do 
not  even  furnish  any  measure  of  the  intensity  of  the  charac- 
teristic phenomena  of  Bright's  disease;  that  the  textural 
changes  in  the  kidney  are  in  reality  the  local  expression  of 
the  constitutional  state,  just  as  tubercle  is  of  tuberculosis; 
that  the  primnr}*  constitutional  and  blood  changes  are  probably 
due  to  a  morbid  condition  or  direction  of  the  primary  and 
secondary  digestion  pn>cesses;  and  that  Bright's  disease  is  thus 
recognizeil  as  one  of  the  t}T)ical  diathetic  or  constitutional 
diseases. 

Some  of  the  more  eminent  pathologists  and  discriminating 
phj'sicians  of  tlie  day  take  a  similar  view  of  the  essential 
nature  of  Bright s  distNiso,  Mr.  Simon  writes  that  it  "depends 
on  SH^ne  humoral  donuigement  of  the  entire  system,  and  (the 
subacute  intlnnunation  of  the  kidney^  commences  as  func- 
tional exoit*nnont.  maniftnit^nl  in  an  act  of  over-secretion.  The 
nuxteries  morl>i  s^vks  to  ertVvt  it^  disohai^  by  means  of  an 
inereaaeii  activity  in  tho  tHHM\>ting  functions  of  the  kidney:  it 
stimulates  it ;  and  tho  n\<ult  of  the  stimulation  is  not  so  much 
an  increase  of  tho  >*-atory  sHvn^tion  as  it  is  an  augmented  cell- 
growth  in  tho  tubuliv»  of  tho  gUud«    Tlib  aceeleniti<Hi  of  func- 
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ts  ineompatibla  with  the  maturitj  of  tlie  secreted  products: 
ithalial  cells  undergo  varinua  arrests  or   mod  Lficjvfc ions  of 
ment,  and  become  more   or  less   palpably  imbued  with 
ifknces  of  inflammation.  *' 

Dr,  Johnson  teaches  the  same  doetrina  He  shows  that  the 
lOtWd  states  of  the  kidney  found  in  Bright  s  disease  **are  often 
local  manifesUitions  of  a  more  general  eoastitutional  disor- 
derf  and  Dr.  Watson  concurs  with  him  in  the  belief  that  "it  is 
quality  of  the  bloo<l  sent  to  the  kidney,  and  not  its  quantity, 
deiermines  the  renal  disease.'* 
Tke  very  interesting  experiments  made  by  Dn  Parkes  {Med. 
and.  Gazette,  1854,  p,  394)  regarding  various  phenomena 
^hts  disease,  tend  to  strengtkien  the  view  of  its  constitu- 
tional development,  more  especially  when  studied  in  connection 
with  the  observations  and  experiments  of  Lehmann,  Bernard,  and 
fmj  in  rektion  to  the  excretion  of  a  substance  by  the  liver,  and 
[the  formation  of  sugar  in  the  blood  wlien  that  substance  comes  in 
with  albumen.  Bernard  s  researirhes  have  shown  that  the 
winch  leaves  the  hepatic  vein  contains  a  peculiar  substance 
iiocWrinel)  which  does  not  exist  in  the  blood  brought  to  the 
tffgan  W  the  portal  vein;  and  Pavy,  of  Guy*8  Hospital,  has 
ibmoB&tmted  that  the  liver  does  not  form  sugar,  tntt  a  substafwe 
ftal  hmm^  migar  almost  immediately  upon  contact  with  albu- 
BiJaoui  matters.  It  is  this  material  (as  Dr.  Carpenter  writes) 
tbkh  is  especially  destined  as  a  pubuXumi  or  fuel  for  the  com- 
bustion pKKXJss^  being  usually  eliminated  from  the  blood  in  the 
fcnn  of  carbonic  acid  and  water,  during  its  passage  through  the 
so  aa  not  to  pass  inti>  the  xsystemic  circulation,  unless 
'^  quantity  be  either  unusually  large  or  its  elimination  be 
iaterfcretl  with  by  imperfect  respiration.  This  substance  appenrs 
^  he  loainly  elal>orated  by  the  converting  power  of  the  liver, 
Kther  from  materials  supplied  by  the  food  or  from  the  products  of 
lk«  Wiiste  of  the  system  {Aniiiuil  Phymology,  Bohn*s  edition, 
808),  Now,  both  of  those  conditions  obtain  in  many  cases 
Brigk*s  disease,  if  not  in  alL  The  condition  of  the  urine 
irfjUB  and  after  food  h  a  point  which  has  been  in  a  great  me:isure 
[lected  till  Dr.  Parkes  showed  its  importance  in  cases  of  this 
faiion.  In  many  cases  of  peii^lstent  albuminuria  with  renal 
ita  and  anasarca  (not  dependent  on  heart  diseiae)  the  albumen 
the  urine  is  augmented  after  food. 
Vol  il  h 
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But  apart  from  the  albumen  excreted,  Dr.  Parkes  found 
that  the  solids  excreted  were  greatly  increased.  A  weak,  thin, 
quiescent  man  gave  off  daily  981  grains  of  non-albuminous  solids, 
whose  average  in  health  did  not  exceed  650  to  750  grains.  It 
has  usually  been  considered  that  in  chronic  Bright*s  disease  the 
non-albuminous  solids  are  diminished  (Christison,  Fbebichs, 
Johnson);  but  according  to  Dr.  Parkes  this  rule  has  numerous 
exceptions.  To  detect  the  increase  of  the  solids,  all  the  urine 
passed  during  the  twenty-four  hours  must  be  collected  and 
•examined.  It  is  then  found  that  the  urine  is  of  low  specific 
gravity,  but  so  copious  that  the  total  amount  of  solids  in  it  is 
very  great  Such  cases  are  found  to  be  constantly  feverish — ^not 
so  much  so  as  to  be  detected  by  the  mere  heat  of  skin  as  felt  by 
the  hand ;  but  the  thermometer  under  the  axilla  will  show  that 
the  temperature  of  the  body  is  uniformly  more  than  a  degree 
and  a  half  above  the  healthy  standard  of  98"*  Fahr.  Thus  the 
thermometer  will  delicately  indicate  and  explain  how  an  increased 
metamorphosis  of  tissue  is  going  on  in  such  cases ;  and  observing 
such  an  increase  among  the  urinary  non-albuminous  excreta,  it 
may  be  concluded  that  they  are  partly  due  to  increased  disin- 
tegration of  tissue;  and,  as  Simon  writes,  ''the  morbid  material 
which  thus  stimulates  the  kidney  in  its  struggle  for  elimination 
will  sometimes  consist  of  products  of  faulty  digestion  (e.  g., 
litbates,  oxalates);  sometimes  of  matters  cast  upon  the  kidney  in 
consequence  of  suppressed  function  in  other  organs  (e.  9.,  the  skin, 
the  liver);  sometimes  the  mysterious  ferment  of  a  fever  poison 
(«.  g-t  typhus,  scarlatina,  typhoid  fever)."  This  view  of  the  subject 
and  meUiod  of  investigating  cases  of  Bright*s  disease,  as  well  as  of 
other  wasting  diseases,  is  not  sufficiently  practised  and  studied  by 
the  student  of  medicine ;  and  it  will  be  found,  as  Dr.  Parkes  has 
shown,  that  many  chronic  cases  of  Bright's  disease  are  often 
really  slow  febrile  cases,  just  as  tuberculous  cases  are.  In  all 
cases  of  Bright  s  disease,  and  constitutional  diseases  generally, 
much  may  bo  learned  regarding  their  nature  by  examinations  of 
the  urinary  excretion,  and  microscopic  characters  of  the  sediment, 
in  connection  with  the  temj>erature  of  the  body,  the  number  of 
respirations,  and  the  state  of  the  pulse.  The  following  formula 
may  be  suggested  as  a  method  for  daily  record  of  the  chemical 
composition  of  the  whole  urine  |>a8seil  during  twenty-four  bourn  in 
such  cases;  and  if  chemical  and  microiKopioal  examinations  of  the 
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iriue  are  made  from  day  to  day,  and  carried  on  continuously,  the 
^icrular  morbid  state  of  the?  kidney  associated  with  Bright*s 
may  be  probably  or  approximatively  ascertained: — 
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The  albuminous  character  of  the  blood  after  meals  was  long 
ago  pointed  ont  by  Dr,  Andrew  Bnchanan,  the  Professor  of  the 
Institutes  of  Medicine  in  Glasgow,  {Tntns,  FhiL  Socid^  of 
OkiB^nt^  voL  u.)  He  found  a  peculiar  state  of  the  blood. 
aiacuntrng  to  an  appearance  of  leuch^emia,  which  immediately 
Bioeeeds  digestion  in  healthy  persnnsj  and  which  seems  to  contain 
Bmiwrwis  molecular  and  corpuscular  elements,  resembling  chyle 
Of  l}Tuph^  and  consisting  of  fat  enmlaionized  with  albumen.  To 
tliB  suktimce  in  the  blood  he  gave  the  name  of  f^ibulin^  and 
^hu-h  is  still  further  elaborated  in  the  blood,  in  the  glands,  and 
in  tile  lungs.  The  earliest  notice  of  milky  blood  is  that  in  the 
^hildftophical  Transactions,  No.  6,  p.  100, 

Buriag  the  processes  of  digestion  in  the  stomach,  albuminous 
Buktanoea  are  known  to  undergo  extraordinary  changes;  and 
inmg  the  transit  of  the  blood  through  the  liver,  the  fibrin  and 
*IWtnen  undergo  still  furtlier  modification,  so  that  30  per  cent. 
*f  the  albumen  entering  the  liver  ia  the  portal  vein  di^mppears 
H>  thut  organ,  and  is  not  to  be  found  in  the  blood  of  the  hepatic 
^ein  (LEHM.iNN),  Thus  the  liver  is  known  to  exert  an  over- 
whelming influence  on  every  digested  aliment  which  enters  it, 
*ud  tin*  influence  which   it  exercises  over  albuniinons  aliments 

Lliottlm  If^ast  important  (Parkes).  Again,  if  crude  albumen  is 
_  and  introduced  at  once  into  the  circulation,  as  Bernard  has 
poved  by  experiment,  through  the  jugular  vein,  it  is  incapable 
<if  afisimilation,  and  is  rapidly  excreted  in  the  urine,  a  tempo- 
ftiy  aJbuminuria  being  thus  produced  In  the  very  interesting 
*oi  eoggestive  work  lately  published    by  Dr.   Basham,  tber© 
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are  case®  detailed  whidi  illuatrate,  upon  these  principlea,  the 
cotigtituiLODal  origin  of  BrlghCs  disease;  so  tliat,  connecting 
all  these  observationa  together— namely,  those  of  Andrew 
Buchanan,  Wakhe.  Lehmann,  Bernard,  Parkes,  Pavy,  Caqienter, 
and  Basham^may  it  not  be  suggested  as  a  topic  for  further 
inquiry  (and  at  all  events  a  direction  which  inquiry  Bhould 
take)i  as  to  whether  or  not  substances  elaborated  by  the  Uver 
are  not  arrested  in  Bright*s  dinease,  or  that  it  is  insufficient  to 
use  up  the  albumen  camed  into  the  blood,  and  which  there- 
fore comes  to  be  eliminated  by  the  kidney.  The  inference  at 
any  rate  now  presents  itself;  and,  as  Dr,  Parkes  writes,  **May 
it  not  be  possible  that,  by  some  failure  in  preparation,  either  by 
the  stomach  or  liver,  albumen  enters  the  blood  of  the  right  side 
of  the  heart  in  a  still  crude  state,  and  in  a  condition  similar 
to  that  in  which  it  would  have  been  had  it  been  introduced 
through  the  jugular  vein?  and  thus,  being  uoassimilatable/is  it 
not  excreted,  as  in  Bernard's  experiment,  by  that  ready  outlet, 
the  kidney?  In  support  of  such  a  supposition/'  contrnues  Dr, 
3,  **  we  have  the  facts,  that  many  cajses  of  kidney  disease 
pip  to  be  most  probably  of  blood  origin,  and  that  among  the 
common  antecedents  of  Bright's  disease  are  circumstances  of  diet 
or  mode  of  living  which  would  he  likely  to  impair  the  prooeases 
witich  should  go  on  in  the  stomach  or  liven  In  how  many  caoes 
of  Bright *3  disease  have  dyspeptic  symptoms  been  present  for  a 
long  time  before  renal  signs  have  sliown  themselves?  In  how 
many  other  cases  are  signs  of  liver  diaeaaee  coincident  with  the 
ivrial  dgnsl  In  how  many  jxmi^iorietn  examinations,  although 
no  liver  dweaso  has  been  suspected,  do  we  find  evidence  that  for 
a  length  of  time  the  sitructure  of  this  oi^n  has  been  seriously 
disimsed?  Iti  the  history  of  Bright*!*  disease  there  are  many 
n^asons  for  l^elieving  that  the  nutrition  of  tiasues  is  early  and 
det^ply  atfocted/* 

The  romd  engorgement  m  oerUinly  not  the  first  in  the  order 
of  morbid  cliatige:  it  ia  secondary  to  more  remote  morbific 
action,  pervaiUng  the  system  throughout  An  altei-ed,  defective, 
or  c*>ntaminated  uhiie  of  the  blood  is  the  source,  in  ail  prob- 
ability, of  the  morbid  phenomena  which  follow.  A  careful 
inquiry  intt*  the  antei^nlents  of  patienlg  mffering  from  Brights 
dis&aae  will  ejthibit  the  predtspoainf  mwm  of  their  failing 
health ;  and  tliese  will  ever  be  luoh  as  exercise  ft  marked  influence 
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over  the  qaality  of  the  blood,  rather  than  Bueh  as  have  any 
special  refen^nce  to  the  kidneys.  The  most  freijuent  and  patent 
■these  predispasing  cauaea  are  habits  of  intempomnce.  inducing 

Icoholized  stiite  of  the  blood;  the  various  febrile  i.ioisonSj 
prticularly  the  scarktinal;  a  scrofulous  habit  of  the  body,  or  the 
taWrcdous  constitution  (Basham). 

We  ?!ee  here  a  wide  field  for  future  exploration,  especially  in 
dis^nnaiDating  the  fonna  of  dygpep»ia  or  of  ill-bealth  which 
precede  these  cases,  and  which  are  frequently  to  be  seen  among 
the  wandering,  uncertain  crowds  who  frequent  the  outdot^r  or 
*li5i>enaar}^  practit^  of  our  large  city  hospitals.  In  the  morbid 
*mtomy  of  Bright's  disuse,  and  diseases  generally  of  con* 
stitntional  origin,  the  glandular  structure  of  the  stomach  and 
iotetina*  as  investigated  by  Handtield  Jones,  SchUpfer,  Haber* 
Am,  and  Fox,  promises  to  yield  important  results  in  conneetiou 
with  the  eiirly  history  of  such  cases, 

lomenelatTure. — ^The  disease  has  been  named  after  the  eminent 
pWsician  of  Guy  s  HoRpital,  who,  in  1837,  first  drew  the  attention 
of  the  profession  to  the  connection  which  he  observed  to  subsist 
hetwe«a  certain  fonns  of  anasarca  and  lesions  in  the  kidneys.  It 
\m  af  late  been  ma^^t  extensively  investigated  by  Christisonj 
Frcrlek,  Ringer,  Walshe,  Parkes,  Gairdncr,  Wilks,  Goodfellow, 
Bjisbam,  and  others.  The  questions  which  the  subject  opens  up 
10  [wthology  are  of  extreme  importance.  The  disease  has  been 
temted  "giunular  degeneration  of  the  kidney'*  by  Christison;  but 
mmg  to  its  pathology,  and  to  what  is  now  known  regarding 
the  morbid  anatomy  of  the  kidney  in  this  dtBeiise,  perhaps  it  is 
^Mkr  designated  by  the  name  of  the  diatinguish^d  physician  who 
^H  described  the  more  prominent  phenomena  of  its  coui'se. 

Symptom!.* — It  is  necessary  to  inquire  into  the  Iiistory  of  each 
[iarticukr  case,  so  as  to  ascertain  the  precise  period,  if  possible, 
*W  tlie  general  health  began  to  be  impaired;  and  in  oixier  to 
'teterraiue  the  particular  mijrbid  condition  in  which  the  kidney 
wjcats,  it  is  necessary  to  make  a  chemical  and  microscopical  exam- 

ition  of  the  nrine  from  day  to  day,  determining  especially  those 

iuts  which  have  been  enumerated  in  the  preceding  section. 

The  general  symptoms  which   are  indicative  of  the  several 
diiea^ea  or  states  of  the  kidney  comprised  under  the  general  term 
[hts  disease"   have  been   recently  analyzed  and  admirably 
bed  with  great  care  by  Dr,  Goodfellow,  Lecturer  on  Medicine 
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at  the  Middlesex  Hospital,    They  may  be  comprised  under  the 
following  haads: — 

1.  Although  the  anasarca  or  general  dropsy,  either  or  both  of 
which  aj'e  usually  prominent  symjitoms  when  a  patient  with 
''Bright 8  disease''  eeeks  medical  advice,  yet  in  neariy  every 
Instance  they  have  been  preceded  by  other  phenomena  more  or 
lem  definite— e.  ff.,  febrile  excitement,  a  drj*  and  hat^h  state  of  the 
nldn^  a  quick  and  hard  pulse.  It  is  only  in  the  acute  oises  that 
the  prominent  and  characteristic  phenomena  of  anasarca  come  on 
with  great  rapidity,  and  commence  generally  witli  puffiness  of 
the  eyelids,  or  of  the  whole  face,  rapidly  extending  over  the 
rest  of  the  body.  In  the  more  chronic  cases  the  cedema  generally 
commences  in  the  lower  limba;  and  it  is  at  the  same  time 
ti8Bociated  with  a  pallid  condition  of  the  eyelids,  and  of  the 
looser  connective  tissue  of  the  face. 

2.  Anfemia  is  another  prominent  phenomenon.  It  is  indicated 
by  the  pallor  of  the  surface  of  the  body  and  of  the  countenance. 
Its  progrc-^ive  appearance  may  even  suggest  a  suspicion  of  renal 
disease  before  the  anasarca  sets  in,  especially  in  patients  above  the 
age  of  from  thirty-five  to  forty,  and  whose  uj-ine  ought  therefore 
to  be  at  once  examined. 

3.  Pain  in  the  loins  may  or  may  not  be  a  sign  of  significance 
Lumbar  pains  may  be  considerable  in  amount,  and  yet  no  renal 
disease  may  be  capable  of  detection  at  the  time.  In  most  cases 
no  unpleasant  sensation  is  felt  in  the  lumbar  region  till  the 
anasarca  becomes  considerable. 

4  In  the  early  stages  of  the  affection  there  is  always  a  very 
considerable  diminution  in  the  quantity  of  urine  passed.  But 
there  are  many  exceptions  to  the  rule,  and  in  some  cases  the 
urine  is  more  abundant  than  usual— «./?.,  Parkes  has  measured 
more  than  100  ounces;  Rosenstein  (quoted  by  Parkes)  relates 
a  cast?  where  an  increase  of  174  ounces  was  passed  daily  during 
eight  day  a  Various  circumstances  concur  in  determining  the 
greater  or  less  amount  of  water  passed,  (See  under  "Amyloid 
l>egeu<^rati(>n/'  vol  i,  p.  131.) 

{a.)  The  anatomical  condition  of  the  kidneys  influences  the 
amount,  and  especially  with  or  without  ansemic  symptoms.  The 
mean  of  sine  mses  without  anaemic  symptoms  gave  61  5  ounces 
daily.  The  ^lean  of  four  casei*  with  urjoniic  symptoms  gave 
thirty^cight  ounces  daily,  the  specific  gravity  in  both  seta  uf 
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cases  being  very  nearly  the  same  (Parkes).  There  is  some 
leuon  to  believe  tLat,  in  the  highly  atrophic  kidney,  wlien  many 
vessels  are  obliterated,  the  urinary  water  is  on  an  average 
lessened;  but  yet  on  some  particular  days  a  lai^  quantity  may 
be  excreted:  for  example.  Dr.  Parkes  has  known  as  much  as  sixty 
ounces  passed  in  one  day  by  a  kidney  under  such  a  condition. 

(b.)  The  co-existence  of  dropsy  with  ansemia  in  an  advanced 
period  of  the  disease  appears  to  be  associated  with  lessened  water; 
while,  on  the  other  hand,  an  improvement  in  dropsical  symptoms 
18  attended  by  more  or  less  profuse  diuresia 

(e.)  In  a  few  cases  the  amount  of  urine  Is  influenced  by  the 
presence  or  absence  of  fever.  The  quantity  is  very  much  smaller 
in  amount  on  fever  days  as  compared  with  fever-free  daya 

(d)  Organic  lesions  of  the  liver,  heart,  and  lungs  may  either 
cause  lessened  rapidity  of  flow  through  the  renal  vessels,  or  give 
rise  to  great  variations  in  lateral  pressure. 

(e.)  One  of  the  main  causes  of  a  variable  amount  of  water  is 
the  spontaneous  purging  or  vomiting  which  somethnes  takes 
place,  and  which  would  lessen  the  amount  of  urine;  while,  on 
the  other  hand,  lessened  skin  exhalations  will  increase  the  flow. 

Until  the  metamorphosis  of  the  nitrogenous  tissues  in  Bright's 
disease  is  better   understood,  the   question   as   to  the  possible 
kstiening  of  formation  of  urea  and  uric  acid  must  remain  unde- 
cided.   Hitherto  lessening  of  these  products  seems  to  have  been 
the   rule,  to  which,  however,  there   are    numerous   exceptions 
(Parkes);  and  on  the  whole  it  appears  probable  that  the  efiect 
of  afebrile  Bright's  disease  on  the  ordinary  urinary  constituents 
is  chiefly  owing  to  the  physical  condition  of  the  kidney.    There 
is  no  doubt  that  urea  in  the  blood  is  increased,  and  it  seems 
pretty  clear  that  the  urea  in  Bright's  disease  is  still  formed  to  a 
considerable  amount,  and  that  its  lessening  in  the  urine  is  in 
part  owing  to  retention  from  simple  impediment  to  diflusion 
through  the    diseased  renal  vessels    and   tubes;  but  it  is  yet 
undecided  whether  or  not  there  is  at  the  same  time  a  lessened 
formation  of  urea  (Parkes). 

The  principal  abnormal  constituent  of  the  urine  in  Bright  s 
disease  is  dissolved  albumen,  which  exists  in  various  conditions, 
and  gives  different  re-actions  with  the  usual  tests,  heat  and  nitric 
acid.  Sometimes  it  entirely  coagulates,  and  is  precipitated  by 
heat  and  a  moderate  quantity  of  nitric  acid;  at  other  times,  after 
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precipitation  bj  heat  from  ai%  Oidd  wrine,  it  is  entirely  re-soIul*lo 
in  a,  moderate  amount  of  nitric  aciid*  A  very  minute  quantity  of 
nitric  acid  will  also  sometimes  prevent  its  precipitation  by  heat, 
wLile  on  the  other  band  it  is  sometimes  pr^ipitated  by  nitric 
acid  and  not  by  heat  (various  authorities  quoted  by  Paekes),  Its 
most  usual  condition,  however,  is  that  in  which  it  is  precipitated 
by  heat  from  a  urine  which  is  naturally  sharply  acid,  or  which 
has  been  made  bo  by  a  moderate  quantity  of  nitric  or  acetic  acid. 

Of  the  apparently  anomalous  phenoraena  just  described,  the 
following  explanation  is  given  by  Dr*  Parkes:— "  When  albumen 
is  experimented  witii,  it  can  be  made  to  pass  through  various 
phases  of  solubility  and  insolubility,  from  the  actions  of  acids« 
alkalies,  and  salts,  without  its  retil  nature  or  oomprjsition  Wing 
in  any  way  altered;  and  ns  such  influences  will  act  on  it  moi-e  or 
less  in  every  urine,  it  by  no  means  foUows,  when  the  albumen  in 
the  nrine  of  E right's  disease  presents  modifications  in  its  re-actions 
with  re^agents,  that  it  is  in  any  very  peculiar  or  unusual  condition'* 
(On  the  Urine,  p.  390). 

The  amount  of  albumen  varies  much,  ranging  from  5  to  545 
gmiDs  in  the  twenty-four  hours  (Parkes);  and  in  any  particular 
case  the  amount  varies  greatly  from  day  to  day.  It  is  often 
increased  during  the  day,  from  movement  or  from  food ;  and  Dr, 
Parkes  has  noticed  it  y<itry  greatly  increased  in  the  second  and 
third  hours  after  dinner.  The  phenomena,  however,  is  not  con- 
stant, nor  does  it  occur  in  acute  cases  of  Bright's  disease;  though 
pajg^ed,  it  is  often  in  a  peculiar  condition,  being  less  perfecUy 
cimgulable  by  heat,  and  sometimes  approaching  in  character 
the  €dbummom  of  Miahle,  The  albumen  does  not  always 
inoreaee  as  the  disease  advances;  ou  the  contrary,  while  there  ia 
%  tendency  to  a  larger  excretion  of  albumen  in  the  early  stages 
of  the  disease  than  in  ttie  later  ones^  and  while  sometimes  even 
at  the  last  there  is  much  albumen,  yet  it  is  sometimes  entirely 
absent  in  the  lati^^r  period  of  the  disea.se.  In  a  certain  numljcr  of 
cases  the  a]l>unicn  may  disapiiear  from  the  urine  ^  but  it  is 
important  to  notice  tlmt  the  detachment  of  fibrinous  casts  goes  on 
even  when  the  albumen  has  disapt>oared 

In  small  quantities  fet  is  veiy  common  in  the  urine,  derived 
directly  from  the  kidneys.  It  is  usually  in  the  form  of  olcine, 
mixed  up  with  albummous  Hubstanoes,  or  contained  in  tlie 
epithelial  or  other  celk^  and  microscopically  visible^  aud  it  must 
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be  remepbered,  as  Dr  Jolinson  was  the  first  t^  deterniine,  tliat 
Kxoeof  the  secreting  or  epithelial  eella  af  the  kidney  enclose  a 
minute  quantity  of  fat,  just  as  in  the  secreting  cells  of  a  healthy 
Ever,  M  shown  by  Bowman. 

In  the  more  advanced  stage  of  chronic  Briglit  s  disease, 
mM  of  the  tiiioe  being  scanty  in  quantity  and  having  a 
tolepiUy  high  speeiiic  gravity,  tlm  urine  passed  in  twenty-four 
buB  may  amount  to  from  tldHy-JivB  to  fifiy  ounces  or  more, 
\mi%  equsd  to,  and  in  some  cases  greater  than,  the  average  in 
health.  The  specific  gravity  is  nearly  always  below  the  healthy 
•vemgt!,  the  urine  pale,  and  in  very  ad^'anccd  cases  almost  colour- 
\mk  Ot>casionftlly  it  caay  he  red,  reddish -brown,  ]>ale  smoke- 
Ijtowb,  or  ''Binoky,"  as  it  is  enmraonly  described.  If  the  urine  is 
&tty,  it  may  have  a  milky  appearance. 

Besides  the  albumen  and  other  constituents  of  the  serum  of  the 
Wood,  tlie  urine  may  contain  blood- corpuscles,  casts  containing 
blood,  fihrinous  filmy  matter,  and  casts  of  tubes  (granular,  fatty, 
cy,  or  liyaUne)^  or  simply  of  epithelium,  A  perfect  aoquaiot- 
witli  theae  ^smi&  oud  urinary  deposits  k  essentially  necessary; 
for  by  the  characters  of  tliese  casts,  when  taken  in  connection 
with  tte  history  and  symptoms,  the  pliysician  is  able  approxi- 
iim timely  to  discriminate  the  morbid  condition  of  the  kidney  in 
^  pfirtieular  case  (Basham,  Goudfellow). 

The  specific  gnivity  may  range  from  1020  to  1025,  from  two 
c^tises,  namely, — ^(1,)  The  presence  of  serum,  which  is  heavier 
tbu  urine;  (1)  From  the  small  amount  of  water  (relatively) 

fttOODFELLOW). 

5,  There  is  nearly  always  a  frequent  desire  to  tnicturate,  espe- 
cially at  night,  when  the  patient  is  in  the  horizontal  posture 
O^atsok),  with  a  sensation  of  heat  or  scalding  on  passing  water, 
•^eompanied  with  a  discharge  of  mucus  from  the  urethrn,  which 
P**ea8ea  a  more  or  less  puriforra  character,  and  a^jpears  in  the 
^%  in  the  form  of  slight  thin  shreds  (GooUFELLOw). 

ti  Dryness  of  the  skin  prevails,  and  the  power  of  eliminating 
waU^r  by  the  skirt  seems  impaired/  Heat  of  skin  and  genend 
femislijiess,  with  ocaisional  chilliness  of  the  surface,  and  a  pulse 
pJttfemlly  above  the  natural  standard,  are  common  phenomena 
tlimtjghout  the  latter  stages  of  the  disease,  and  when  emaciation 
i^id  dtfbility  are  progressive* 
7*  The  Dyspeptic  spnptom^  which  prevail  at  an  early  period 
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indicate  irritation  of  the  gastro-iotestinal  mucous  membrane. 
Loss  of  appetite,  sometimes  amounting  to  actual  loathing  of  food, 
or  a  capricious  and  uncertain  appetite,  are  amongst  the  most 
prominent  phenomeoa.  The  food  taken  rests  uneasily  in  the 
stomach,  giving  rise  to  stomachal  and  intestinal  pneumatoaw 
and  acid  ernctations,  the  explosive  force  of  the  gas  so  generated 
being  sometimes  so  great  as  to  cause  partial  regurgitation  of  the 
food.  Gastralgia  and  pyrosis  may  prevail;  and  there  is  very  often 
nausea,  retching,  and  sometimes  vomiting,  at  occasional  iutervaJB. 
Attacka  of  diarrhcea  ai^e  frequent,  alternating  with  costiveneaa 

When  such  phenomena  are  discovered  io  exist,  the  urine  ought 
to  be  examined  at  onca 

8.  Sympiorfia  refemble  to  the  State  of  the  Blood. — ^The  blood  in 
Bright^s  disease  being  decidedly  watery^  and  the  red  corpuscles 
delicientj  the  stimulus  of  healthy  blood  is  not  experienced  by  the 
heait;  on  the  contrary,  the  morbid  conditioD  of  the  blood  impairs 
the  action  of  the  hearty  and  its  circulation  through  the  capillaiy 
blood-vessels.  Palpitation  is  caused  by  very  slight  exertion,  or 
by  any  mental  emotion,  and  the  heart  beats  mitahly — the  sounds 
being  preternaturally  sharp  and  abrupt,  the  rhythm  disturbed* 
and  the  action  irregular  and  intermittent.  With  the  advance  oi 
the  constitutional  cachexia,  the  nervous  and  muscular  structures 
of  the  heart  are  ill-nourished,  and  may  become  temporarily  or 
permanently  damaged  j  signs  of  pericardial  effusion  may  occur,  orj 
even  of  pericardial  or  endocaixiial  inflammatiom  The  coodiUon 
of  the  blood  varies;  but  (1.)  There  is  an  excess  of  sarum,  the  clot 
constituting  not  more  than  one-fourth  part  of  the  blood.  (2. 
The  density  of  the  serum  returns  to  its  normal  standard,  or  even 
exceeds  it:  sometimes,  however,  it  remains  low,  even  in  the  ad- 
vanced stages.  (3.)  The  urea  disappears  as  the  disease  advances, 
but  rc-appeara  t-oAvardj^  the  fatal  termination  of  the  case,  even 
in  a  lai^er  amount  than  before.  (4*)  The  fibrin,  increased  in 
the  first  stage,  retui-na  to  its  normal  amount  as  the  dis©aao_. 
advances,  and  only  becomes  considerable  again  towards  the  elosa^fl 
especially  if  some  of  the  intercurrent  attacks  of  infiammation^ 
supervene,  so  common  in  Bright*s  disease.  (5.)  The  most  i^mark- 
able  change  the  blowl  undergoes  is  the  great  decrease  of  the  red 
blood-globules.  They  am  frequently  reduced  to  om-fhini  of  the 
normal  proportions;  and  this  diminution  progressively  advances 
with  the  disease;    and,  as  Dr.   Christison  obaen^es,   "there   b 
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of  a  chronic  nature  which  ao  closely  approaches 
rrhage  in  its  power  of  impoverislring  the  red  particles 
rf  the  blooi*'     (6.)  There  are  also  present  iq  variable,  but  ah^ays 

oonstderahle  quantities,  highly  stimulating,  irriMing,  perhaps 
toxic  matters— pure  excrementitions  material — which  can  never 
U  retiiined  in  the  blood  without  more  or  less  diatistrous  effects 
upun  several  great  vital  processes,  and  lending  ui  some  cases 
mpidly  to  death  (Goodfellow),  Dr.  Watson  is  of  o))init>n  *'  that 
&e  runal  malady  has  a  direct  tendency,  hy  its  etfect  upon  the 
llmi  to  generate  disejise  of  the  heart*  It  induces  anaemia, 
lud  thereby  debility  of  the  muscular  texture  of  the  heart, 
ind  leads  to  dilitation  of  its  cavities ;  and  the  weak  muscle, 
becoming  irritable  also,  grows  thicker  as  it  labours  more." 

ITie  experiments  of  Dn  Hammond,  the  late  Director-General 
rf  ibe  Medical  Department  of  the  Federal  Army,  have  proved 
that  urea,  when  retained  in  the  blood,  either  by  disease  or 
eitir]iation  of  the  kidneys,  is  sure  sooner  or  later  to  kill. 

The  blood,  thei^fore,  in  chronic  Bright's  disease,  being  poor,  thin, 
niteT)".  containing  much  less  albumen,  and  fewer  red  corpuscles, 

iH  ia  health,  and  containing,  moreover,  extraneous  offensive 
!m  in  the  form  of  urea  and  the  extractives — more  or  less 
tirinons  excrement — is  ill  adapted  to  facilitate  circulation,  but,  on 
the  contmrj%  tends  to  retard  its  progress.  Ultimately  the  bhiod 
tH  chtTged  with  further  impurities.  It  begins  to  abound  in 
toy  matter,  especially  cholesterin.  which  becomes  deposited  in 
several  tissues,  taking  the  place  of  their  own  proper  elements  of 
mrtritioa,  and  interfering  with  their  function,  as  in  the  heart,  the 
trteries,  and  the  capillaries.  *'  The  body  is  poisoned  in  detail  by 
t!ie  retention  of  its  own  excrements." 

9  PlfRpnwit  is  one  of  the  earliest  and  most  pathognomonic 
pbenoiueDa  of  chronic  Bright^s  disease;  and  this  shortness  of 
Wth  is  quite  apart  from,  and  independent  of,  any  bronchial 
catsrrli  or  dbturbance,  in  the  first  instance.  The  patient  observes 
every  aow  and  then  how  short  his  breath  has  Ijecome,  In  an 
f»Hii!ary  walk  he  finds  he  must  stop  to  recover  his  breath, 
OocaisiouRlIy  the  attacks  occur  at  night,  but  chiefly  during  the  day; 
iod  there  is  more  or  less  palpitation  during  the  paroxysms;  while 
tome  wheezing  at  the  chest  may  also  attmet  the  (mtient's  notice, 
Veeb  are  tlius  apt  to  pass  befoi^  the  patient  considers  the 
^ptoms  sufficiently  grave  to  seek   medical   advice  (Baseam) 
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If  the  urine  be  exanained  at  this  early  period,  tlie  presence 
small  quaiitittes  of  albumen  may  he  detected,  and  the  sedimenl 
will  contain  gninukr  casts,  with  more  or  less  decayed  cell'Siruc^ 
tures,  Another  cause  of  dyspnoea  is  the  oedema  which  is  apt 
set  io,  and  which  is  apt  to  pervade  the  Imse  or  more  dependent 
paits  of  the  Inngs.  The  lungs  and  pleura  are  organs  egpecirdlj 
liable  to  the  intercurrent  attftcks  of  inflamraation  in  Biiglit'i 
diaease. 

10,  Si/niphjms  referable  to  tJie  Ket^vous  Si/^{em.~ln  the  absenc 
of  anasarca  these  symptoms  are  of  great  importance  when  thej 
oocur  csoincidently  with  such  other  general  symptoms  as  folloT) 
aniernia  or  puffineas  of  the  face.  Most  of  the  phenomena  ^re  thos 
present  in  dthro-ana^vim — e.  g,,  noise  in  the  ears^ — a  blowing  or 
a  sensation  of  ringing  noises  in  the  ear,  occasional  dimness 
vision,  partial  amaurosis,  from  paralysis  of  mom  or  fewer  of  th€ 
papillae  of  the  retina,  giving  rise  to  the  appeamiice  of  motes  oil 
small  bodies  floating  before  the  eyes  (mitscce  voUtartteB),  Ii 
some  instances  there  may  be  flashes  of  light  from  irritation  of  the 
fibres  of  the  optic  nerve.  Throbbing  of  the  temporal  and  other 
arteries,  a  sense  of  fulness  or  weight  at  the  back  of  the  head  anc 
in  the  nape  of  the  neak,  with  a  disposition  to  frequent  cmmp  ol 
tlie  muscles  of  the  back  and  sides  of  the  neck ;  neuralgic  pains  : 
the  face  and  head,  or  in  other  parts  of  the  body;  lieadache  inl 
the  fonn  of  hmiiciunia  or  megrims;  frequent  attacks  of  giddi- 
ness, drowsiness,  disposition  to  comatose  sleep,  and  in  some  cases 
I>rofound  coma,  alternating  with  convulsions,  are  all  premonitory 
symptooiB  of  chronic  Bright^s  diaease,  and  may  be  also  fatal  oiie& 
The  occurrence  of  what  am  called  Amd  sr/mptoms  nmy  be  frequent 
during  the  course  of  the  disease,  and  death  of  the  patient  is  so 
generally  preceded  by  conui,  with  or  without  convulsions^  that 
Dr.  Christison  considers  ** death  by  coma'*  tf>  be  the  *' natural 
termination*'  of  Bright's  disease,  or  the  mode  in  which  it  proves 
fetal  when  life  is  not  cut  short  by  some  other  incidental  or 
secondary  affectitm,  Dr.  Watson  is  impressed  with  the  idea  that 
tlie  pale  aud  WJtteiy  condition  to  which  the  blood  is  at  last 
rttduced  may  have  something  to  do  with  the  stupor  and  coma,  as 
in  spurious  kydrocephtdus  similar  phenomena  are  seen.  The 
disposition  to  giddineas  is  often  a  remarkable  characteristiol 
phenomenon.  A  disposition  to  erysipelas  has  also  been  noticed 
Anasarca  is  one  of  the  earliest  syraptoms ;  in  nioety-nine  out  o| 
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wtry  one  hundred  mms  it  is  the  finst  intimation  which  the  physi- 
has  of  the  disease ;  but  if  he  muld  see  the  patient  reg^ularly 
this  symptom  sets  in,  there  are  no  doubt  other  phenomena, 
less  definite,  which  he  would  have  no  difficulty  in  setting 
Jown  iS  the  probable  antecedents  of  Bright*s  disease. 

Mor  and  emaciation,  if  combined  with  anasarca,  are  almost 
jfttbifj^omonic  of  the  disease. 

lorbid  Ajuitomy  of  tli6  Kidney  in  Bright*!  Disease,— There  are 
n.'V«ml  ilifferent  forms  of  legion  in  the  kidney,  associated  with 
tkptienomena  of  chronic  Bright's  disease.  These  several  forms 
HI  dietinguiahed  by  certain  anatomical  character,  and  by  more 
Cffkss  characteristic  symptoms  throughout  the  disease.  Two  at 
ItsHxt  of  these  forms  may  be  considered  as  typical  and  distinct; 
ixA  otlier  fomiB  may  be  recognized  as  a  commingling  of  these  two 
— lEodifications  of  them — or  a  mixture  of  these  typical  states 
l^ptibrj  hut  not  to  be  considered  as  a  gradation  from  tlie  one 
ftnnbto  the  other.  The  two  forms  are  esBcntiaUy  different,  and 
never  pass  by  anj^  pathological  pi-ocess  from  the  one  to  the  other 
(¥[L£8,  GoODFELLQW),  Other  forms  of  morbid  kidney  in  this 
&mm  are  regarded  as  degenerations,  namely, — (L)  The  fatty; 
aud  (t)  The  amyloid  kidney.     (See  page  1 1 9,  vol  i.) 

IV  iate  Dt,  Bright,  the  distinguished  physician  of  Guy's 
Hospital  (who  first  discovered  the  relation  subsbting  between 
4e8e  morind  kidneys  and  certain  casea  of  anasarca),  described 
th«  diaease,  which  now  bears  his  name,  as  an  afiection  of  the 
tdaey  passing  through  three  stages.  Martin  Solon  describes  Jive 
itag«3»  and  Bayer  no  fewer  than  six.  More  recent  observers — 
iW  example,  Frerichs,  Reinhardt,  and  Chambers — recognize  tliree 
**igea  Tliose  who  contend  for  the  diflerence  of  stages  affirm 
ttit  in  the  first  stage  the  kidneys  are  unusually  large,  flabby, 
Md  with  dark  venous  l>lood,  and  hardly  in  any  j-espect  di tier- 
eat  from  what  is  observed  in  diffuse  inffammation,  except  that 
wtenuilly  the  kidney  has  a  granular  appearance,  caused  by  the 
<^»8ition  of  a  dark,  reddish -yellow  matter,  which  is  an  efliision 
rf inflammatory  products. 

The  second  supposed  stage  is  marked  by  the  granular  matter 
penetmting  still  deeper  into  the  cortical  substance,  and  which 
{nuJtiaUy  increases  till  it  invades  the  whole  of  the  medullary 
nbtim^  of  the  kidney.  This  granular  substance  is  of  a  gi-eyish- 
iwl,  or  greyish-yellow  colour,  and  has  in  many  cases  something 
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of  a  cheese-Mke  appearance.  The  kidney  now  may  be  larger  ibaii_ 
natural,  Boroetimes  of  the  natural  si^e,  and  &ometiuie%  thougll 
rarely,  diminished.  Its  consistency  also  varies ;  for,  if  enlarged] 
it  is  commonly  softer  than  the  healthy  kidney;  hut,  if  diminislieci 
it  is  for  the  most  part  firmer  Its  colour,  viewed  externally, 
sometimes  a  pale  tint  of  the  natural  hue,  but  mora  eommurily' 
it  is  of  a  greyish*yellow  or  yellowish-red  colour,  and  mottle 
Its  surface  is  also  strongly  granulated,  and  even  rough.  ] 
this  state,  if  the  kidney  be  injected,  the  matter  of  the  injecti< 
does  not,  according  to  Dr,  Bright*  penetrate  the  cortical  portio 
This  is  the  stage  in  which  it  is  considered  that  a  complete  and 
genenil  metamorphosis  of  the  inflammatory  products  into  fat  takes 
place.  J 

The  last  stage  is  marked  by  the  morbid  granular  deposit^H 
which,  besides   invading  the  medullary  substance,   attacks  the 
tubular  portions  of  the  kidney,  so  that  the  tubuli  are  often  to 
a   very  considerable   extent  obliterated,  and  perhaps,   with  the 
exception  of  a  single  pencil  of  that  structure,  is  entirely  coQvertei|H 
into  one  homogeneous  degeneration.      Tlie  kidneys  are  now,  in" 
some  instances,  of  their  natural  size,  but  more  generally  they 
are  contracted,  and  are  smaller  than  usual.     Their  surface  is 
lobulated*  pale,  and  granular,  resembling  the  roe  of  a  salmon  or 
the  viteUarium  of  a  bird     Their  consistency  also  is  sometimes 
softer  and  sometimes  harder  than  natural;  and  Dr.  Bright  speaka 
of  some  instances  in  which  they  cut  like  cartilaga    This  is  the 
atage  wliich  leads  to  final  atrophy  and  wasting  of  the  kidney, 
and  is  no  doubt  that  form  now  capable  of  i^ecognition  as  amyloi* 
degeneration. 

In  opposition  to  these  views,  which  hold  that  Briffhfs  dm 
is  alwaj^s  one  morbid  state  passing  through  successive  stages,  tha 
obtservations  of  Dr.  George  Johnson,  of  Kings  College;    of  Dr. 
Wilka,  of  Guys  Hospital;  and  of  Dr.  Goodfellow,  of  the  Middle-^ 
aex,  leafl  to  the  belief  that  there  are  two  at  least,  if  not  more^fl 
great  classes  of  disease  of  the  kidney  developed  independently  of 
each  other,  and  associated  with  the  phenomena  of  Bright^s  disei 

Clabs  I. — Forms  of  Lesions  in  Brlj^kfs  Disease  in  which 
are  Pmduciive  Changes  or  Gnmih  of  Ktw  MatcriaL 

These  comprehend — 1.  Tim  large  white  hidneij.     In  this  fSra 
the  kidney  varies  in  size  to  nearly  double,  and  weiglis  from  si 
to  twelve  ounces,  or  even  more.     Its  external  cortical  secret! 
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p8ft  IE  increased  at  the  expense  of  the  iotemal  medullary  or 

purely  excreting  parts^  Between  the  base  of  the  pyramids  of 
a  cut  section  and  the  investing  capsule,  an  extreme  ca.se  will 
Bje««ore  fmm  half  an  inch  to  an  inch.  The  general  appear- 
aoce  of  the  kidney  m  of  a  whitish  or  yellowigh-wliite  colour; 
it  is  anjEmic,  partly  from  the  obliteration  of  the  vessels,  partly 
ftom  more  or  less  abundant  serosity,  and  partly  from  the 
dimiauiioii  in  the  amount  of  red  blood-disca.  In  some  parts 
the  veins  may  be  enlarged  and  turgid;  in  the  interior  of  the  kid- 
B^jsucb  veins  are  tortuous,  on  the  surface  they  have  an  arl>ores- 
oMit  fonn.  The  medullary  portion  may  present  various  degreea 
rfetifOiTgement,  or  it  may  be  as  exsanguine  as  the  cortiail  part; 
^utsuch  extreme  bloodlessncss  is  rare.     Such  a  kidtiey  is  flaccid 

The  morbid  development  of  this  large  white  kidney  may  be 
taced  through  two  stages,  and  if  the  patient  lives  through  these 
iw%  ifc  may  be  recognized  even  in  a  third  stage. 

If  death  ensues  early,  the  kidney  is  found  to  be  of  tolerably 
firm  consistence;  its  surface  smooth,  and  of  a  more  or  less 
dee[>ly  suffused  redness,  very  numerously  interspersed  with  minute 
poinb  of  a  deeper  red  The  capsule,  a  little  more  vascular  than 
natural,  may  be  easily  detached  On  section,  the  incretuse  in 
size  is  found  t«j  be  mainly  in  the  cortical  substance,  which  k 
rainukly  injected  with  blood,  and  presents  a  uniform  redness, 
T^itli  Eumerous  dota  of  a  deeper  red — engorged  Malpighian  bodies. 
Other  red  spots  may  be  visible — due  to  ccchymoses.  Sometimes 
taere  may  be  seen  portions  of  a  lighter  shade  of  colour,  from  the 
growth  of  new  material.  With  this  general  state  of  engorge- 
ment tliere  raay  be  actual  extravasation  into  the  Malpighian 
^^ule^j  into  the  tubules,  and  even  into  the  inter  tubular  sub- 
The  pyramids  are  redder  than  natural,  and  the  mucous 

imbrane  of  the  calyces  and  pelvis  in  injected.  The  tubes  are 
filltd  with  epithelium,  mixed  with  fibrin  ous  matter  and  blood, 
wid  sometimes  holding  together  minute  crystals  of  oxalate  of 
lime  or  Uthic  acid-  The  entire  parenchyma,  but  especially  the 
aubstance,  h  peculiarly  pulpy  and  friable  ;  and  the  surface, 
ian  OF  on  fracture,  yields  a  reddish -brown  sliglitly  viscid 
more  or  less  bloody,  and  delicately  flocculent  or  opaque, 
matei^i^s  ^iiorii,  seeking  to  effect  its  discharge,  stimulates 
the  cell-growth  in  the  tubules  of  the  gland — "an  accelera- 
liott  gf  growth   and   of  function    which   is   incompatible   with 
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maturity  of  the  secreted  products*  The  epithelial  cells,  there- 
fore»  undergo  various  arrests  or  modifications  of  developraent  The 
ultimate  tubules  are  found  gorged  with  an  uueliminable  excess 
of  cmde  and  vitiated  secretion.  Blood »  amorphous  matter,  and 
an  infinite  range  of  celKgrowth,  from  pus-globides  to  the  healthy 
germination  of  the  gland-cells,  present  themselves  in  various 
combinations.  By  products  such  as  tliese  the  tubes  are  plufjged, 
and  in-egularly  distended;  and  they  not  uofi-equently  burst  and 
are  annihilated.  So  cloae  is  the  compaction  of  material,  even  in 
mcany  of  tliose  tubes  that  have  no  shaped  inflammatory  products 
within  them,  that  they  are  plainly  iii5{>ervious;  and  it  is  only 
by  artificial  means^by  further  tearing  of  the  fragment,  or  by 
the  use  of  chemical  agents  (under  the  niieroscope)^ — that  we  can 
satisfy  ourselves  tbat  the  dense  plug  in  question  consists  of  but 
agglomerated  gland-cells "  (SiMON).  A  second  or  more  advanced 
sttige  in  the  morbid  development  of  this  large  white  kidney  may 
be  recognized  in  the  still  greater  enlargement  of  the  organ;  but 
the  blood  engorgement  has  subsided,  the  cortical  substance  is  now 
paler  than  natural — of  a  whitish  or  yellowish -white  colour.  It 
is  still  more  tlnckened  or  enlarged  relatively  to  the  pyramidal 
portion ;  is  somewhat  soft  and  friable,  and  on  pre^ure  yields  a 
turbid  milky-looking  fluid  The  granular  material  of  increase 
is  to  be  found  almost  entirely  in  the  coitical  part^  both  in  the 
convoluted  tubes  and  between  them,  and  may  be  found  dipping 
down  between  the  tubuli  of  the  pyramids,  and  separating  tbeni. 
Tlie  tubes  of  the  pyramids  at  the  base  thus  present  a  radiated, 
striated,  and  a  frayed  or  unravelled  appearance ;  and  in  the  cortical 
substance  numerous  whitish  lines  are  traceable  from  tlie  surface 
inwards,  some  of  whidi  are  composed  of  numerous  isolated  whitish 
pv/ncta,  while  others  are  unintemipteA  Tlie  pyramids  are  of 
a  reddisli  colour,  of  diflTerent  shades  in  different  casea  The 
vessels  of  the  cortex  are  extensively  obliterated,  and  the  new 
material  in  this  stage  has  undergone  more  or  less  of  fatty  meta* 
moq>hosia.  These  whitish  piin^ki  are  more  particularly  abundant 
in  the  superficial  layer  of  the  cortical  pari  They  are  ootnpoaed 
of  tense  granules  of  a  yenowish-whitc  colour  (Bright's  and 
Christison's  granulations),  of  the  size  of  a  poppy  seed  or  a  pin's 
head.  In  the  cortical  substance  these  granulations  are  chiefly  due 
to  the  lesions  in  tlio  Malpighian  capsules. 

Oecmsioually  it  bapi>ens  that  a  patient   may  survive  through 
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vi^  stages  of  the   kidney  lesion,  when  a  third   stage  of 
dev^lojimeQt  may  be  recognized  which  this  large  white  kidney 
will  jiHSs  through,     llie  fatty  degeneration  progresses,  and  becom- 
ing abftorbed^  a  wasted,  shriveUed,  flaccid  but  tough  kidney  results. 
HicToscopi<mlIy,  the  appearance!*  of  this   large  white  kidney 
Tan* somewhat  with  its  Ktiige  of  development.     Tlie  Malpighian 
belies  are  irregular  in  size,  some    lieing  excessively  enlarged, 
otlem  being  smaller  than  natural.     Their  capsules  are  more  or 
Im  <li&tended  with  granular  matter,  and  so  also  are  the  tubes. 
Il»r  iiift^  of  c^ipillaries  composing  the  glomeruli  seem  wasted,  and 
imly  n  few  lai^e  distended  ones  are  visible,      Fat^globules  may 
bIso  W  detected,  and  granules  of  fat  in  extreme  minutenes.**.     In 
some  places  tbe  tubes  are  empty,  and  compressed  by  intertnbular 
new  MHterial  i  but  in  general  they  are  greatly   dbtended,  with 
ilkred  epithelium,  mixed  with  granular  matter  more  or  less  fine. 
Here  and   there  a  tolerably  healthy  capsule    and    tube  may  l>e 
4i4m|ui&hed  close  to  one  that  has  undergone  the  changes  already 
noticed    The  altered  epithelium  which  abounds  contains  varying 
qwimtities  of  oiL     Some  of  the  cells  are  large,  others  are  Rliri veiled 
up  anJ  otherwise  imperfect  in  forraj  and  all  of  them  are  more  or 
leMgmuiilar;  and  lines  of  the  same  granular  matter  may  be  often 
ntisenftd  between  the  straight  tubes, 

t  Tlie  mnall  coiiiracted  kidney  is  smaller  than  the  normal 
kidney,  gometimes  only  half,  or  even  less  than  half,  the  natural 
size.  It  is  bard,  contracted,  red,  and  granular  Tlie  cortical  part 
IS  uiticli  narrowed, — it  is  wasted,  and  almost  allows  the  cones  to 
toQcIiww;h  other;  and  the  capsule,  generally  thickened  and  opaque, 
iteVHiy  near  the  margin  of  the  pyramidal  portion.  The  cap- 
is  in  general  separated  with  great  difficulty  from  the  surface, 
«<*  tkt  more  or  less  of  the  substance  of  the  kidney  is  torn  away 
^it!i  it.  The  surface  of  tlie  organ  is  granular, — its  substance  is 
*j«>ugb,  coarse,  and  fibroua  The  distribution  of  the  veins  on  the 
*>irfece  of  the  kidney  appears  to  determine  the  true  shape  or  limits 
rf  tbe  gmnulations,  which  are  composed  of  bundles  of  tubes  lying 
between  the  meshes  of  these  veins.  The  blood-vessels  are  dimin- 
iA«d  in  size,  and  inoi^  impervious  than  in  the  lai'ge  ** white 
iidney."  It  is  this  form  of  kidney  wliich  shows  so  well  the 
fibrous  matiix  between  the  tubules  when  examined  by  the  micro- 
^cop^ — an  appearance  which  some  attribute  to  the  shrunken  state 
ff  the  kidney,  while  others  consider  this  matrix  to  be  entirely 
TOL  I!.  1 
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new  structara  There  can,  I  think,  be  no  cloubt  of  a  matrix  or 
skelekin  of  connective  tissue  existing  in  the  kidney,  and  holding 
its  tubules  together,  although  it  may  in  some  cases  present  almost 
little  beyond  a  granular  tippearance  between  tubes  and  blood- 
vessels; or  at  all  events  it  is  extremely  delicate  and  difticult  to  bs 
eeen,  n  til  ess  the  light  is  well  managed  This  ti^ue  becoinesj 
intensely  hypertrophied  in  the  small  contracted  kidney  of  chronic 
Bright'a  disease.  A  microscopic  section  shows  tbe  connective 
tissue  greatly  increased,  and  having  a  coaiBe  appeai*ance,  the 
tubes  lying  side  by  side  and  closely  packed  together  They  are 
by  no  means  uniform  in  appearance.  Some  are  almost,  if  not 
quite  solid,  fornxing  fibrous  cords.  Some  are  of  very  irregular 
fehape,  from  contractions  and  dilatations,  giving  a  sacculated  or 
varicose  apjicarance  to  the  section.  Many  of  these  sacculated 
expanmons  being  cut  off  from  the  rest  of  the  tubule,  form  inde- 
pendent cavities  or  cysts.  These  tubules,  cysts,  or  cavities  are 
devoid  of  epithelium;  and  if  awy  remain,  it  is  imperfect,  shrivelled, 
and  granular.  The  walls  of  the  tubes  are  puckered,  and  pi^esent 
an  irregular  outline  (WiLKS,  GoODFELLOW)*  The  process  which 
leads  to  this  form  of  kidney  generally  extends  through  many 
years,  and  is  seldom  found  without,  at  the  same  time,  a  similar 
process  having  t^iken  place  in  the  liver  or  the  spleen ;  and  it  is 
more  than  ]-jrobable  that  the^^a  have  been  affected  cotemporaneously 
from  the  influence  of  the  constitutional  cause  which  aHects  the 
body  generally.  The  increase  and  alteration  of  the  fibrous  element 
tends  to  induce  the  atrophy  and  destruction  of  tbe  tubea  and 
glitmenili,  and  at  the  same  time  there  is  a  degeneration  and  actual 
wfi^ting  of  the  whole  tissues  of  tlie  kidney. 

3.  MU'edfijrjn  ofhiduey  hmmis.  There  are  undoubtedly  cases 
when  the  patient  has  been  ill  for  a  long  time,  in  which  the 
kidney  is  found  pi-esenting  the  characters  of  both  forms  of  the 
lesions  now  described.  The  organs  are  then  of  ordinary  siice, 
gmnular,  white,  degenemting,  and  containing  deposits  visible  to 
tbe  naked  eye,  the  processes  leading  to  these  lesions  being 
engndled,  so  to  speak,  the  one  upon  the  other.  The  kidneys 
are  less  jiale  than  those  which  conatitnte  the  "large  whit© 
kidney/'  Tlie  vessels  are  much  more  numerous,  and  more  or 
leas  gorged  with  blood  The  Malpighian  tufts  are  red  and  solid, 
and  the   organ  presents  a  veiy  coarse  and  granular  appearance 

(GOOBFELLOW), 
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Class  IX, — Farrm  of  D^g^^raiian  .which  Isad    to    Kldmy 
htmim  in  JBrigkt'a  di^eum. 

These  comprehend — 1.  The  fatfy  degeneraiion  of  Uie  kitlney, 
%t  presence  of  fiit  in  sucli  kidneys  ib  altogether  a  secondary  pro- 
t^  and  due  to  a  change  or  degeneration  of  the  iuflammatory 
prodflcta  The  renal  secreting  cells  are  found  to  contain  distinct 
^hbAm  of  oil  or  fat-granules,  whicli  oblitemte  all  appeiimnc^*  of 
i  nucleus.  Little,  however,  is  positively  known  regarding  the 
formation  of  this  degeneration  as  an  independent  fonn  of  B right's 
iXmrn;  hut  it  is  a  degeneration  whieh  supervene*!  to  a  great 
eiteut  upon  the  *'  large  white  kidney  "  and  is  Ibund  more  or  lea*i 
tied  with  it  in  every  instance, 
i  Tin.  am}/loid  degeneration  of  tfw  kiilney,  jisaociated  witli 
tJie  pbeQamena  of  Bright s  disease,  constitutes  the  eighth  form  of 
ldda<sy  lesion  which  Rokitansky  describes  in  that  disease.  It  is 
Uie  form  most  commonly  found  in  patients  who  have  suffered 
fpom  constitutional  syphilis  or  mercurialism  ;  aUo  in  scrofulous  or 
rickety  j>ereons.  It  is  generally  associated  with  similar  lesions  of 
tie  spleen  and  liver. 

Tlic  nature  of  ttiis  degeneration  has  heen  alr^uly  described  in 
voLL,  p^  120 ;  and  some  of  its  symptoms  at  page  131  of  the 
volume. 
Tk'  kidney  in  this  form  of  degeneration  presents  but  a  slight 
intmaiiic  of  size,  and  is  always  considerably  indurated.  It  is 
>t^ly  of  a  brownish-yellow  colour,  and  the  cortical  sul>stance 
section  has  a  glossy  waxy  look,  with  a  glistening  appeanmoe 
of  tb  glomeruli,  when  the  light  is  allowed  to  fall  upon  them  in 
*n  oblique  direction.  The  substance  is  usually  hard  and  brittle, 
*fld  infUtrated  with  the  albuminous  material. 

Gairdner,  Sanders,  and  Virchow  were  the  firat  to  discover  the 
tnie  imtnre  of  this  degeneration  of  the  kidney.  It  is  the  Mal- 
|>Jghian  bodies  and  arteries  of  the  kidney  where  the  degeneration 
^m  first  to  commence;  but  it  is  not  hraited  to  these  structures, 
fortiltimately  the  tubes,  epithelium,  and  the  intertubular  textures 
wcome  similarly  degenerate — so  that  in  extreme  forms  the  organ 
looks  ^'as  if  it  had  been  soaked  in  a  substiince  like  glycerine 
"T  W&jttn,  which  had  subsequently  hardened,  and  so  enveloped  all 
the  tissues/*  The  lesion  seems  to  commence— (1.)  In  the  loops  of 
the Maipighian  capillaries;  and (2.)  In  their  afferent  vessels ;  and 
*fter  advant^ing  to  a  certain  stage  of  degeneration^  the  injection  oC 
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the  cortical  substance  by  means  of  the  finest  artificial  injection 
becomes  impracticable.  The  degenerate  arteries  therefore  become 
impervious  to  blood;  and  ultimately  the  Malpighian  glomeruli 
become  converted  into  solid,  homogeneous,  translucent  globules ; 
and  the  extension  of  the  disease  to  the  tubes  and  other  tissues 
produces  at  length  the  condition  known  as  waxy  kidney.  Some- 
times the  degeneration  commences  in  the  capillary  vessels  of  the 
vasa  recti. 

It  is  thus  to  be  distinguished  from  the  large  white  and  soft 
kidney  already  described.  It  is  much  harder,  tougher,  and  firmer. 
It  is  not  easily  torn;  and  its  surface  is  uniform  and  smooth.  The 
cortical  substance,  having  a  dim  waxy  appearance,  is  increased 
in  extent,  and  anaemia  predominates.  It  is  this  translucency, 
hardness,  and  uniformity  of  appearance  which  are  sufficient 
characters  by  which  to  identify  extreme  cases;  and  in  the  more 
common  and  slighter  cases  the  Malpighian  glomeruli  can  be  seen 
shining  prominently  like  glistening  grains  on  the  cut  surface. 
The  iodine  test,  combined  with  microscopic  examination,  will 
alone,  however,  clench  the  recognition  of  the  lesion  (voL  L,  p. 
127).  But  without  the  application  of  any  re-agent,  the  Malpighian 
glomeruli  appear  as  glistening  bodies,  having  a  clearness  re- 
sembling the  appearance  of  "frosted"  glass  or  a  globule  of  rough 
ice.  An  excellent  wood-cut  of  this  appearance  is  given  by  Dr. 
Bennett  in  his  work  on  the  Principle  and  Practice  of  Medicine, 
p.  807,  fig.  445.  The  capsule  of  the  kidney  is  generally  easily  torn 
off;  and  there  may  be  considerable  loss  of  substance  or  atrophy 
present,  indicated  by  depressions  or  hollows  on  the  surface  of  the 
kidney  beneath  the  capsule.  Sometimes  the  degeneration  is  so 
slight  that  a  microscopic  examination  is  necessary  to  detect  its 
commencement. 

CauBes. — ^The  exciting  causes  of  Bright's  disease  may  be  enumer- 
ated under  the  following  heads, — namely,  hereditary  tendency  or 
constitution  of  body,  age,  sex,  climate,  occupation,  habit  of  life, 
intemperance,  exposure  to  cold  and  moisture,  influence  of  zymotic 
disease  poisons. 

Intemperance,  gout,  and  disease  of  the  heart  are  the  circum- 
stances which  seem  to  bring  about  the  disease  most  frequently 
in  advanced  life.  In  youth  and  childhood  the  hereditary  consti- 
tution of  body,  exposure  to  cold,  or  the  eflects  of  fever,  such  as 
scarlatina,  erysipelas,  measles,  variola,  syphilis,  gout,  rheumatism. 
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tuberculosis;  fermented  liquon^,  such  aa  alcohol,  ale,  stout,  tiirpeD- 
tine,  ether,  naphtha,  chloroform,  and  the  like,  are  the  circum- 
stances and  agents  which  tend  to  that  morbid  state  of  the 
coDstitutionj  and  that  impaired  state  of  the  dige^^tive  furictions 
which  lead  to  Bright's  disease* 

A  cold,  humid,  and  variable*  climate  is  another  powerful 
predisposing  cause;  although  the  diseaao  is  aim  by  no  means 
infrquent  in  tropical  climates.  Tlie^  are  catisea  which  act 
directly  upon  the  hlood  ajid  nervous  system,  through  the  digestive 
and  secretory  functions;  and  which  tend  to  interfere  especially 
with  the  circulation  and  secretion  of  the  kidney.  The  hereditary 
ctmsLitutron  of  the  body  is  of  greiit  importance  There  may  be 
stich  inherited  weakness  of  constitution  that  impaired  digestion 
may  at  once  lead  to  the  development  of  Bright  s  disease,  rather 
thai*  t*>  any  other  constitutional  disease. 

There  are  causes,  also,  of  Bright  s  disease  which  may  be  regarded 
as  mechjmical  causes  of  irritation,  but  which  so  secondarily  affect 
the  constitution  of  a  person  predisposed  to  the  disease  that 
Bright's  disease  rather  than  any  other  is  the  result^-c.  ^*,  the 
irriUtiun  of  bh>ws,  of  cantharides,  or  other  irritants  ;  tlie  presence 
of  (dciili  in  the  kidney,  thi-^  practice  of  onanism,  or  excessive 
venorj*,  the  existence  of  ameuorrhciea  or  uterine  irritation.  Dr. 
Ooodfellow  points  out  that  the  influence  of  spirits  and  of  beer 
teads  each  to  induce  a  distinct  variety  of  morbid  kidney.  From 
the  action  of  spirits  the  kidneys  do  not  enlarge,  nor  vary  much 
tbm  the  normal  weight ;  but  they  become  extensively  granular, 
mi  fijii  of  small  cysts.  The  cortical  portion  is  greatly  reduced 
III  thickness,  and  there  is  much  fatty  matter  in  them. 

in  persona  who  become  the  subjects  of  Bright's  disease  from 
the  exee^tve  consumption  of  beer,  the  lesions  of  the  kidney  are 
gtnemlly  of  a  mixed  nature,  something  between  the  large  white 
kidney  seen  after  scarlatina  and  the  true  granular  kidney, 
with  more  or  less  fatty  deposit  both  in  the  tubes  and  in  the 
iriterstitial  tissue. 

But  while  intemperance  in  drinking  is  a  well-recognized  cau8ij 
of  Bright's  disease,  it  is  not  unknown  among  children  and  other 
persons  whose  manner  of  life  haa  been  strictly  sober.  Dr. 
Watson  mentions  the  example  of  a  young  girl,  fifteen  years  olil, 
who  bad  never  menstruated,  and  who  became  aflected  with 
Bright's  disease;    and  he  remarks  that  the  disorder  has  been 
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known  in  many  instances  to  follow  a  sudden  check  or  suppres- 
sion of  the  catamenia. 

BiagnosiB. — ^The  specific  gravity  of  the  urine,  the  albumen  it 
contains  when  persistent,  and  the  amount  of  the  solid  constitu- 
ents, are  the  first  indications  of  the  real  nature  of  the  disease. 
To  determine  the  albumen,  a  small  quantity  of  the  urine  in  a  test- 
tube  must  be  slowly  and  gently  heated  to  the  boiling  point, 
by  the  flame  of  a  spirit-lamp,  when,  if  albumen  is  present,  it 
will  appear  in  the  form  of  a  whitish  cloud,  of  which  the 
constituent  particles  multiply  and  collect,  in  proportion  as  the 
quantity  is  considerable,  into  small  curdy  fragments  or  flakes. 
These  will  gradually  subside  to  the  lower  part  of  the 
tube  when  permitted  to  rest,  leaving  the  supernatant  liquor 
clear,  and  so  indicate  approximatively  the  amount  of  albumen 
present  A  second  specimen  of  the  urine  should  be  taken  in 
another  tube,  and,  after  it  has  been  thus  boiled,  an  excess  of 
nitric  acid  may  be  poured  into  the  tube,  when  the  albumen 
present  will  be  precipitated  in  a  flaky  or  pulpy  form.  This  latter 
method  is  the  best  where  the  urine  to  be  tested  is  alkaline ;  but 
both  methods  should  be  employed  in  every  case ;  and  they  are 
sufficient  to  determine  the  presence  of  albumen. 

The  amount  of  solid  constituents  may  be  determined  approxi- 
matively at  the  bedside  by  the  following  formula: — If  D  =  the 
density  or  specific  gravity  of  the  urine,  and  A  =  the  difference 
between  1,000  and  its  density,  the  quantity  of  solids  in  1,000 
grains  will  be  ^  A  X  233  for  diabetic  urine,  and  by  2  for  most 
cases.  Supposing  the  specific  gra\'ity  to  be  10*20,  then  20  x  2*33  = 
46*60,  which  is  the  amount  of  solids  in  1,000  grains  of  urine;  or 
simply  multiplying  the  last  two  figures  of  the  specific  gravity  by  2 
for  most  cases,  and  by  2*33  for  diabetic  urine,  will  give  the  amount 
in  grammes  of  solids  in  1,000  cubic  centimetres  of  urine  (Parkes). 

The  formula  of  Trapp  (the  error  of  which,  according  to  Vogel, 
cannot  exceed  one-tenth  in  healthy  and  one-fifth  in  morbid  urine) 
is  the  best  for  urine  not  diabetic,  and  is  as  follows: — ^If  A  repre- 
sents the  excess  of  the  specific  gravity  of  urine  above  that  of 
water,  the  amount  of  the  solid  constituents  of  1,000  parts  of 
urine  will  be  represented  by  2  A. 

A  sufficient  approximation  to  the  truth  for  clinical  purposes  is 
gained  by  such  formula? ;  but  they  can  never  supersede  the  exact 
processes  necessary  for  scientific  investigation  (Christison). 
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The  following  table,  calculated  by  Dr.  G.  Bird,  according  to  Dr. 
Christison's  formula,  affords  results  sufficiently  accurate  for  the 
goidance  of  the  student  or  practitioner,  and  shows  at  a  glance  the 
number  of  grains  of  solids,  and  the  weight  of  a  fluid  ounce  of 
urine,  of  eveiy  density  firom  1010  to  1040 : — 


SpeeUlc 

1  FlvSPoimceL 
GiminiL 

SoUdsln 

1  Fluid  Oanco. 

GniiUL 

Speciflc 
GraTity. 

Weight  of 

1  Fluid  Ounce. 

OrainR. 

SoIIdfl  In 

1  Fluid  Ouncci 

Greina 

1010 

441-8 

10-283 

1025 

448-4 

26-119 

1011 

442-3 

ll-3;i7 

1026 

418-8 

27188 

1012 

442-7 

12-377 

1027 

449-3 

28-265 

1013 

443-] 

13-421 

1028 

449-7 

29-338 

1014 

443-6 

14-470 

,      1029 

450-1 

rw-413 

1015 

444^ 

15-517 

1      1030 

450-6 

31-406 

1016 

444-5 

16-570 

1031 

4.11-0 

'32-575 

1017 

444-9 

17-622 

1032 

451-5 

33-663 

1018 

445-2 

18-671 

1      1033 

451-9 

35-746 

1019 

445-8 

19-735 

1      1034 

452-3 

36-831 

1020 

446-2 

20-792 

1035 

452-8 

37-925 

1021 

446-6 

21-852 

;       1036 

453-2 

38  014 

1022 

447-1 

22-918 

1037 

453-6 

39-104 

1023 

447-5 

23-981 

1038 

4541 

40-206 

1024 

448-0 

24-051 

1039 

454-5 

41-300 

The  hydraemia  is  indicated  by  the  general  paleness  or  anaemic 
appearance  of  the  surface  of  the  body;  and  even  when  no  albu- 
men can  be  discovered  in  the  urine,  these  phenomena  are  of  great 
valne ;  and  when  they  are  observed  in  persons  above  the  age  of 
from    thirty-five    to    forty-five    the    physician    should  at  once 
examine  the  patient  and  his  urine  closely  from  day  to  day,  in 
order  that  he  may  detect  as  early  as  possible  the  other  symptoms 
and  conditions  which  are  characteristic  of  Bright's  disease.     The 
specific  gravity  of  the  urine,  the  quantity  passed  daily,  the  amount 
of  urea  and  of  other  solids  contained  in  the  daily  discharge,  should 
all  be  closely  observed,  and  whether  there  be  not  slight  {)uffiness 
of  the  eyelids  in  the  morning,  or  indications  of  serum  beneath 
the  conjunctiva.     The  paleness  is  not  a  dry  waxy  paleness,  as  in 
chlorosis  or  ansemia-chlorosis.     It  is  a  paleness  characteristic  of 
dropsy. 

When  the  disease  is  established,  and  its  diagnosis  confirmed, 
much  information  will  be  obtained  as  a  guide  to  treatment,  and  as 
an  aid  to  the  diagnosis  of  the  peculiar  morbid  condition  in  which 
the  kidney  may  be,  by  a  daily  microscopic  examination  of  the 
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urinaiy  sediments,  as  recommended  by  Dr.  Basham  in  his  excel- 
lent treatise  on  Dropsy  connected  wiUi  Disease  of  the  Kidney. 

The  specific  cell-characters  of  the  sediments  have  been  found 
by  Dr.  Basham  to  be  a  more  certain  guide  in  prognosis  than  can 
be  furnished  by  any  other  property  of  the  urine,  or  by  any  other 
symptom  exhibited  by  the  patient.  The  cell-elements  associated 
with  albuminous  urine  undergo  marked  alteration  and  change  as 
the  renal  disease  advances.  Under  all  circumstances  it  is  difficult 
to  form  an  opinion  as  to  the  rate  of  progress  or  advance  of  the 
lesion  in  the  kidney;  and  hitherto  the  physician  has  been  usually 
guided  in  his  prognosis  by  the  subsidence  of  the  dropsy,  or  by  the 
diminution  of  the  amount  of  albumen  in  the  urine.  The  micro- 
scopic examination  of  the  cell-elements  is  now  recognized  as 
yielding  nnore  certainty  to  the  opinion  which  may  be  formed  as 
to  the  progress  of  the  renal  degeneratioa 

The  quantity  of  albumen  present  is  an  important  point  to  be 
considered,  along  with  the  characters  of  the  tubular  or  oi^nic 
elements  contained  in  the  urine;  and  in  private  practice  the 
amount  of  albumen  passed  is  approximatively  judged  of  by  noting 
the  space  which  the  coagulum  of  albumen  occupies  in  the  tube 
after  being  allowed  to  rest.  The  phraseology  recommended  by 
Dr.  Christison  to  express  the  proportions  observed  by  the  eye  are 
as  follows: — 

1.  Gelatinous  by  heat  2.  Very  stmngly  coagulahle  by  heat — 
nearly  the  whole  tube.  3.  Strongly  coagulahle — ^half  the  tube. 
4.  Moderately  coagulahle— ohq  quarter  of  the  tube.  5.  SUgldly 
coagulahle — one  eighth.  6.  Feebly  coagulahle — less  than  one 
eighth.     7.  Hazy  by  heat — no  visible  flakes  of  albumen. 

The  epithelial  cells  thrown  off  from  the  renal  tubes,  as  well  as 
the  casts  which  accompany  them,  suffer  very  material  and  obvious 
alteration  as  the  disease  of  the  kidney  advances  These  changes 
consist  in  palpable  deviations  from  the  standard  structure  of 
healthy  epithelium.  The  cells  lining  the  straight  tubes  are  the 
last  to  exhibit  any  character  of  degeneration ;  and  in  no  case  do 
the  cells  of  the  kidney-tubes  appear  in  the  urine  exqept  under 
the  influence  of  disease.  Any  one  single  examination  of  the 
urine  is  not  sufficient  to  determine  the  stage  to  which  the  disease 
has  advanced.  It  is  only  by  comparing  the  character  of  the 
deposit  of  one  period  with  another,  and  noting  carefully  the 
altered  appearance  of  the  casts  and  cells,  and  the  direction  of 
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viiateviar  Amj^  2$  T^r^-g  pttftce.  iLti  4::;  &p5-«\-'mn»ii,»a  c^f  mow 
or  less  eertaixstr  is  za*dr  i?*r»yiirij  ilrr  rrccre*  •:«'  ti>e  disejise. 

rf  GTliDdricil  forms  oxiiSe^i  in   ibe  nrinifriVias  talies  v^"  the 
kidDer.    These  preseiki  d^se^eci  d:uumctcf^  Acconiing  to  tbe  $td^re 
of  the  diaeftae  or  tbe  inurusty  of  tbe  n>.»rt.-ii  f-nx>?ssL     Th-*y  may 
be  either  eoti%]y  gTMkiiI*r.  fii>eiy  granular,  or  fiartly  granuLir, 
and  tnnspueflit.  or  oi^nf-Ietely  by&line.     Ass5h^^Lftt^  vrith  tho$e 
cuts  are  vukos  ceU-^tnKrares — l^l-.x-J-c^-lL  ej«itbelium-tvll.  com- 
poasd  gnumle-oen,  umI  various   m«.>imcations  of  ivll-^^wtb.  as 
may  oocnr  dmin^  the  advance  of  acute  or  chronic  di>ease.     When 
haemonhage  takes  place  in  tbe  uriniferous  tubes  ftv^m  rupture  of 
ihe  Malpigfaian  capillaries,  tbe  coagulum  formed  is  wasbed  awHV. 
and  spears  in  tbe  urine  as  a  cylindrical  cast  of  a  granular  ap[xiar- 
ince,  entangling  a  number  of  blood-cells  within  it^s  mould.     Tliest* 
casts  are  usoaUy  stained  of  a  red  colour  by  tbe  biematin  of  tbe 
effused  blood.     As  the  baemorrbagic    state   subsides,   epithelial 
cells  appear  in  tbe  cast,  mixed  with  blood-corpuscless  which  gradu- 
ally become  less  numerous,  and  ultimately  disappear.     In  favour- 
able cases  the  casts  become  more  and  more  finely  granular,  and 
^ly  more  transparent,  and  tbe  epithelium-cells  less  and  less 
abundant     In  other  less  favourable  cases  various  modifications  of 
oell-development   occur;   resplendent  granules  appear,  and   free 
nuclei  accompany  the  cast;  compound  granule-cells  are  dischargeil, 
aJwrtive  epithelial  cells  appear,  with  disintegrated  gninule-colls  in 
the  shape  of  grape-like  clusters  of  nuclei ;  and  other  evidence  of 
cell-transformation  indicates  the  nature  and  direction  which  the 
renal  disease  may  be  taking.     It  is  the  progressive  and  day  by 
^y,  or  week  by  week,  alteration  of  cell-formation  which  iveeom- 
pwiies  the  casts  of  albuminous  urine  which  must  be  watcheil  to 
**««rtain  tbe  progress  of  the  disease. 

The  first  departure  from  the  healthy  type  of  the  secreting  kidney- 
^  is  evinced  by  its  becoming  more  granular,  the  single  nucleus 
*^iQg  either  obscured  or  accompanied  by  other  nuclear  granules. 
^^  cells  become  larger  and  larger,  and  present  a  cloudy  appear- 
ance;  for  a  larger  quantity  of  material  than  usual  has  been  taken 
"P  by  the  cells.  The  entire  uriniferous  tubules  are  thereby 
"^ndered  broader,  and  even  to  the  naked  eye  such  a  tube  looks 
^Mte  and  opaque.  The  individual  cells  are  difiicult  to  isolate, 
^^^cause  they  adhere    closely  together,  in    consequence  of   the 
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urinary  seditnents,  aa  recommended  by  Dr.  Eaabam  in  his  excel 
lent  treatise  on  Dropsy  coniuded  with  Biseam  offite  Kidney. 

The  specific  cell-characters  of  the  sedimente  have  heeti  foucLd 
hy  Dr.  Basham  to  be  a  more  certain  guide  in  prognosis  than  can 
be  furnished  by  any  other  property  of  tlie  urine,  or  by  any  other 
symptom  exhibited  hy  the  patient,  llie  cell-elements  associated 
with  albuminous  urine  undergo  marked  alteration  and  change  as 
the  renal  disease  advances.  Under  all  circumstances  it  h  di  thou  It 
to  form  an  opinion  as  to  the  rate  of  progress  or  advance  of  the 
lesion  in  the  kidney;  and  hitherto  the  physician  has  been  usually 
guided  in  his  prognosis  by  the  subsidence  of  the  dropsy,  or  by  the 
diminution  of  the  amount  of  albumen  in  the  urine,  llie  micro- 
scopic examination  of  the  cell-elements  is  now  recognized  as 
yielding  *m  ore  certainty  to  the  opinion  which  maybe  formed  as 
to  the  progress  of  the  renal  degeneration. 

The  qinmtity  of  albumen  present  is  an  important  point  to  be 
considered,  along  with  the  characters  of  the  tubidar  or  oi^anie^ 
elements  contained  in  the  urine;  and  in  private  pmetic©  th» 
amount  of  albumen  passed  is  approximatively  judged  of  by  noting^j 
the  sjxice  which  the  coagulum  of  albumen  occupies  in  tlie  tube 
after  being  allowed  to  rest  The  phraseology  recommended  by 
Dr,  Cliristison  to  express  the  proportions  observed  by  the  eye  aj^e 
as  follows: — 

L  Gdati-iicmM  by  heat  2*  V^ry  atrmigly  cottgidahU  by  heat — I 
nearly  the  whole  tube*  3.  Sironghj  coagyXabh — half  the  tube, 
4.  Mtxhrately  caagulaUe—one  quarter  of  the  tube.  5.  Sltghlly 
cmifulahh — one  eighth.  6*  Feebly  cotif/wiatfe— le^s  than  one 
eighth.     7.  Hazy  by  heat — no  visible  flakes  of  albumen. 

Tlie  epitheJial  cells  thrown  off  from  the  renal  tubes,  aa  well  as 
the  casts  which  accompany  them,  suffer  very  material  and  obvious 
alteration  as  the  disease  of  the  kidney  advances.  These  changes 
consist  in  palpable  deviations  from  the  standard  structure  of 
liealthy  cpithehum.  The  cells  lining  the  straight  tubes  are  the 
last  to  exhibit  any  character  of  degeneration ;  and  in  no  case  do 
the  cells  of  the  kidney-tubes  appear  in  the  urine  except  under 
the  influence  of  tUscase.  Any  one  single  examination  of  the 
urine  is  not  sufficient  to  determine  the  stage  to  which  the  disease 
has  advanced.  It  is  only  by  comparing  the  character  of  the 
deposit  of  one  period  with  another,  and  noting  carefully  the 
altered  appeamnce  of  the  casts  and  cells,  and  the  direction  of 


4 


SIGSIFICA2?CE  OF  CASTS  IN  THE  UBINE  19  BRIGHT'S  DISEASE.   123 

otter  kinds  of  casts  Isear  towards  them.  Although  they  have 
ken  named  hyaline,  yet  occasionally  they  contain  traces  of 
gninikr  matter  or  ceU-elemeuta  If  they  appear  in  the  urine 
terj  sbortly  after  lisexnaturia,  they  may  be  accepted  as  indicating 
&  state  of  catarrh  of  tbe  renal  tubes,  -which  in  all  probability 
vin  prove  remediable  and  tractable.  In  such  cases  an  epithelium- 
ttD  is  seen  here  and  there  in  the  urine,  and  sometimes  a  compound 
gnnnle-cell;  hut  these  are  not  numerous,  and  do  not  increase. 
In  other  cases  the  glairy  moulds  of  the  tubes  contain  numerous 
ibortive  cells  in  almost  daily  increasing  numbei*s.  Compound 
gnnule-ceUs  are  then  always  present,  clusters  of  granules  (botry- 
oidal  or  crescentic),  and  free  nuclei  are  seen.  These  appearances 
He  chameteristic  of  a  chronic  subacute  process,  which  i)rogrcsses 
ibwly,  very  insidiously,  and  is  too  often  irremediable. 

In  a  third  variety  of  Bright's  disease  where  these  hyaline  casts 
are  seen^  few  or  no  epithelial  cells  are  present,  but  the  appear- 
uoes  are  characteristic  of  broken-up  cell-structures ;  clusters  of 
granules  are  seen,  having  more  and  more  the  appeai-ance  of  fat- 
granules.  Many  acquire  a  large  size,  and  contain  oil  in  abund- 
ance. In  the  more  advanced  cases  the  casts  seem  made  up  of 
these  fatty  and  oily  materials,  and  hence  they  have  acquired  the 
name  of  fatty  or  oily  casts.  They  indicate  the  highest  state  of 
&tty  degeneration. 

There  is  still  a  fourth  variety  of  the  hyaline  or  transparent 
cast,  and  which,  from  the  absence  of  all  structure  visible  in  it, 
has  received  the  name  of  waxy  cast.  This  cast  may  be  formed 
either  in  the  smaller  convoluted  tubes  or  in  the  larger  sti-aight 
tnlies  of  Bellini.  They  seem  to  be  composed  of  some  viscid  mate- 
rial, and  become  faintly  granular  on  the  addition  of  dilute  acetic  acid. 
The  following  may  be  stated  as  a  general  summary  of  the  results 
relative  to  casts  in  the  urine  in  Bright  s  disease : — 

The  blood-cOHfa  represent  more  or  less  active  hypenjemia  and 
haemorrhage  from  the  kidney. 

The  coarsely  granular  epithelial  cast, -with  its  compound  inflam- 
mation-corpuscle, and  accompanied  by  amorphous  granular  flakes 
stained  with  hsematin,  represents  the  period  of  inflammatory 
exudation. 

Tfte  finely  granular  semi-transparent  casts,  with  scattered 
epithelium  and  granule-cells,  represent  the  period  of  subsidence 
of  the  inflammatory  process. 
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alteration  of  cohesion  tliey  hftve  undei^one.  The  few  graiiules 
normally  present  in  the  cells  have  accmnolated  and  multiplied  in 
greater  and  greater  numbers  the  greater  the  energy  with  which 
the  morbid  process  is  being  carried  on,  so  that  even  the  nucleas 
gradually  grows  indistinct.  This  h  the  condition  described  by 
Virchow  as  that  of  ^*  cloudy  awdlhig*'  (triibe  Schwellung),  fig. 
1.  It  k  the  progressive  and  constant 
i.^^  in  crease  of  such  compound  gmnnle-cella  in 

the  nrioej  or  of  cells  becoming  more  degen- 
enite  and  compound,  with  a  proportionate 
decrease  of  epithelium,  which  is  the  index 
of  advancing  disease.  The  occurrence  of 
such  cells  is  usually  preceded  by  a  «tate  of 
inflammatory  congestion;  and  in  propor- 
tion to  the  quantity  of  these  cells,  and  the 
degree  of  degeneration  to  which  they  have 
advanced,  so  is  the  degenerative  procesi 
in  the  kidney  indicated*  When  groups  of 
grape- like  (botryoidal)  clusters  of  resplendent  granules  appear  in 
the  urine,  they  are  generally  the  nuclei  of  various  cells,  and  indi- 
cate a  deteriorated  or  atropine  state  of  cell-development,  which 
eventually  becomes  so  powerless  that  nothing  remains  but  a  heap 
of  granules.  These  accumulating  in  the  tubes  and  Malpigliian 
bcjdies,  eventually  constitute  a  fatty  degeneration  of  the  whole 
kidney.  The  occurrence  of  such  clustei-s  in  the  urine  is  generally 
associated  with  a  subacute  process  of  disease ;  and  w^hen  the 
cliiBters  become  daily  more  numerous,  they  furnish  very  unfav- 
oumlfle  indications.  The  large  com[>ound  cell  or  inflammation- 
globule  of  Gluge  never  makes  its  appeai-ance  except  as  a  sequel  to 
a  state  of  hypersemia.  There  is  a  period  in  favourable  cases  where 
little  or  no  epitheliuni  is  visible,  and  where  transparent  hyaline 
or  waxy  casts  are  alone  seea  They  are  more  abundant  and  more 
frequent  in  the  clironic  form  of  Bright*s  disease  than  in  the  acute; 
and  are  then  present  in  the  urine  of  the  mildest  and  most  tract- 
abl(t  cases  equally  with  the  severest  and  most  fatal  Their  par- 
ticidiir  import  depends  on  the  cell-structures  with  which  they 
are  associated,  and  likewise  on   the  relations  m  to  time  which 
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•  Convolutcii  urinary  tubule  from  the  cortex  of  a  kidaey  m  Bright^s  diaeoae  (allef 
Virchow).  {a\  Tolerably  normal  epithelium;  {h]  State  of  **  cioi^t^y  ms4ih%g;^^  {€} 
Commeauing  fatty  degeneration  and  diniutegration. 
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other  kinds  of  casts  bear  towards  them.  Although  they  have 
been  named  hyaline,  yet  occasionally  they  contain  traces  of 
granular  matter  or  cell-elements.  If  they  appear  in  the  urine 
very  shortly  after  hsematuria^  they  may  be  accepted  as  indicating 
a  state  of  catarrh  of  the  renal  tubes,  which  in  all  probability 
wiU  prove  remediable  and  tractable.  In  such  cases  an  epithelium- 
cell  is  seen  here  and  there  in  the  urine,  and  sometimes  a  compound 
granule-cell;  but  these  are  not  numerous,  and  do  not  increase. 
In  other  cases  the  glairy  moulds  of  the  tubes  contain  numerous 
abortive  cells  in  almost  daily  increasing  numbers.  Compound 
granule-cells  are  ihen  always  present,  clusters  of  granules  (botry- 
oidal  or  crescentic),  and  free  nuclei  are  seen.  These  appearances 
are  characteristic  of  a  chronic  subacute  process,  which  progresses 
slowly,  very  insidiously,  and  is  too  often  irremediable. 

In  a  third  variety  of  Bright's  disease  where  these  hyaline  casts 
are  seen,  few  or  no  epithelial  cells  are  present,  but  the  appear- 
ances are  characteristic  of  broken-up  cell-structures ;  clusters  of 
granules  are  seen,  having  more  and  more  the  appearance  of  fat- 
granules.  Many  acquire  a  large  size,  and  contain  oil  in  abund- 
ance. In  the  more  advanced  cases  the  casts  seem  made  up  of 
these  fiitty  and  oily  materials,  and  hence  they  have  acquired  the 
name  of  fatty  or  oily  casts.  They  indicate  the  highest  state  of 
fatty  degeneration. 

There  is  still  a  fourth  variety  of  the  hyaline  or  transparent 
cast,  and  which,  from  the  absence  of  all  structure  visible  in  it, 
has  received  the  name  of  waxy  cast.  This  cast  may  be  formed 
either  in  the  smaller  convoluted  tubes  or  in  the  larger  straight 
tubes  of  Bellini.  They  seem  to  be  composed  of  some  viscid  mate- 
rial, and  become  faintly  granular  on  the  addition  of  dilute  acetic  acid. 
The  following  may  be  stated  as  a  general  summary  of  the  results 
relative  to  casts  in  the  urine  in  Bright's  disease : — 

The  blood-casts  represent  more  or  less  active  hyperaemia  and 
haemorrhage  from  the  kidney. 

The  coarsely  granular  epithelial  cast,  with  its  compound  inflam- 
mation-corpuscle, and  accompanied  by  amorphous  granular  flakes 
stained  with  haematin,  represents  the  period  of  inflammatory 
exudation. 

The  finely  granular  semi-transparent  casts,  with  scattered 
epithelium  and  granule-cells,  represent  the  period  of  subsidence 
of  the  inflammatory  process. 
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The  transparent  casts,  with  compound  cells,  or  with  isolated 
transparent  molecules  and  grape-like  dusters  of  granules,  repre- 
sent a  stage  of  chronic  subacute  disease  of  very  grave  import; 
and  if  these  casts  become  more  and  more  loaded  with  large  and 
gradually  increasing  &t-granules  and  oil-drops,  the  progress  of 
£Ettal  &tty  degeneration  is  clearly  marked  (Basham). 

Deteriorating  conditions  such  as  have  been  here  described  are 
not  limited  to  the  kidney  in  Bright's  diseasa  There  is  reason  to 
believe  that  the  nutrition  of  most  of  the  textures  and  organs  of 
the  body  proportionally  fails;  and  although  not  so  apparent, 
because  not  manifested  in  a  maimer  capable  of  b^ing  demonstrated 
during  life,  yet  the  tissues  of  every  organ  become  more  or  less 
degenerate  and  inefficient  for  the  purposes  of  life.  The  cells  of  the 
liver  are  invariably  loaded  with  an  abnormal  amount  of  fat  in  all 
fatal  cases  of  Bright s  disease;  and  the  heart-fibre  and  arterial 
textures  exhibit  the  microscopic  characters  of  atrophy  and  granu- 
lar or  fatty  degeneration.  Inflammation  of  the  serous  surfaces  is 
a  common  complication. 

The  oriodn  of  chronic  Bright's  disease  cannot  be  traced  with 
certainty  in  all  casea  It  is  one  of  those  diseases,  like  phthisis, 
in  which  the  patient  rarely  applies  to  the  physician  till  the 
disease  has  made  considerable  advances,  often  beyond  any  remedy 
or  means  of  cure.  The  commencement  of  it  cannot  be  recalled 
or  described  by  any  other  terms  than  "a  gradual  failure  of  the 
general  health,"  which  is  usually  designated  as  **  a  breaking  up  of 
the  constitution."  If  the  urine  be  examined  at  the  earliest 
stage,  the  presence  of  small  quantities  of  albumen  may  be 
detected,  and  the  sediment  shows  examples  of  granular  casts, 
with  more  or  less  decayed  and  broken-up  cell-structure.  These 
phenomena  often  manifest  themselves  long  before  any  dropsical 
8ymi)toms  point  to  the  existence  of  renal  lesions.  There  are 
also  exceptional  cases  in  which  the  urine  at  this  early  stage  is 
non-albuminous. 

It  is  important  to  bear  in  mind  the  relation  of  the  hyaline, 
transparent,  and  waxy  casts  to  the  early  and  remediable  forms  of 
Bright's  disease.  In  favourable  cases  such  casts  become  more 
and  more  translucent ;  but  if  the  disease  advances,  numerous 
cell-forms  occur,  and  are  passed  along  with  it ;  and  when  the 
casts  continue  to  present  week  after  week  a  great  number  of  free 
nuclei,   associated   with   hyaline  cylinders — numerous  compound 
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gmiiukr  calK  80111©  with,  some  without,  cell'Walls— the  progress 
uf  penal  clegenemtion  in  the  mmi  obstinate  and  intractable  form 
is  fatally  progressing. 

Without  a  mierosccipic  examination  of  the  urine  ftoin  day 
to  i^y  it  is  impossible  to  distinguish  between  a  case  likely  to 
improve  under  treatment,  and  one  which  may  be  viewed  as  hope- 
)m;  and  without  the  daily  use  of  the  microscope  the  treatment 
tonuies  at  the  best  but  merely  guess-work* 

Thttmenl^ — It  is  only  the  general  principles  which  can  be  indi- 
cated, inai^much  as  every  case  requires  a  special  study,  and  a  line 
of  treiitiueut  in  detail  peculiar  to  itself.  Whatever  ti-eatment  be 
ttlnpt^d,  a  long  time  is  necessary  liefore  any  appreciable  results 
ire  cilikiined,  and  therefore  it  is  necessary  to  pci'sist  in  one  line 
flf  treatment  steadily  from  week  to  week,  and  even  fit>m  month  to 
atijath.  It  is  obviously  of  great  importance,  therefore,  to  be  a-s 
Jimimte  aa  possible  in  diagnosis  as  to  the  probable  state  of  the 
lidney,  so  as  to  define  the  line  of  treatment  fixjra  the  first  which 
juay  Sfem  best  adapted  for  the  individual  case. 

It  k  a  question  of  veiy  grave  importance  how  far  vomiting  or 
diarrhtm  ought  to  be  cheeked.  If  either  of  these  occuirences  are 
suddenly  stripped,  the  gastric  and  intestinal  membrane  acting  at 
the  time  as  an  emunctory  for  the  urea  and  other  exci^eta  of  the 
orine,  the  patient  may  be  suddenly  cut  off  by  convulsions,  apo- 
plfiiyor  etfusion  into  some  of  the  serous  cavities,  such  as  the 
pericardium,  or  the  pleuiie,  or  the  ventricles  of  the  bmin.  It  is 
necessary,  therefore,  in  the  fii'st  insstance,  to  detennine  in  all 
chronic  cases  the  particular  organ  or  tissue  which  seems  in  each 
Ctee  to  be  acting  vicariously.  The  perspirations  are  often  spon- 
tMieously  profuse;  and  the  skin  is  by  far  the  safest  emunctory  for 
tw  vicarious  elimination  of  urinary  constituents,  llierefore  it  ia 
onportant  to  promote  the  action  of  the  skin  if  it  be  deficient,  and 
t^  encourage  it  even  if  it  is  already  considerable.  Diaphoretics 
»P&  always  of  essential  service.  The  best  are  Dover's  powder, 
tbe  warm  bath,  waiTii  clothing,  and,  for  convalescents  especially, 
*  Diiiderately  warm  climate.  In  Dr.  Christison's  experience  they 
We  always  appeared  mast  serviceable  when  they  are  so  given 
**  to  excite  a  gentle  perspiration  during  a  part  of  the  night.  So 
it  is  also  safe  to  prom<itc  the  discharge  of  secretions  from  the 
ifttsstinal  canal,  wnth  due  caution  that  they  do  not  become 
ive,  so  as  to  pass  into  permanent  dianhcea.     Urea  and 
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other  constituents  of  the  urine  are  found  in  such  discbarges  in 
large  proportions.  When  general  anasarca  prevails,  absorption 
may  be  promoted  by  gentle  pressure,  which  at  all  times  must  be 
very  cautiously  applied,  and  the  effects  closely  watched,  for  such 
effusions  afford  great  temporary  relief  to  important  symptoms 
which  indicate  the  involvement  of  vital  organs.  Bandaging  to 
promote  absorption  is  not  justifiable  so  long  as  the  anasarca  is 
increasing.  Patients  ought  to  be  encouraged  to  go  about  as  long 
as  they  are  able,  care  being  taken  that  they  are  clothed  with  flannel 
and  woollen  garments,  and  otherwise  well  protected  from  chills 
or  draughts  of  cold  air. 

The  quantity  of  urea  passed  by  the  urine  should  be  determined 
daily,  to  ascertain  how  far  the  kidneys  are  capable  of  secreting 
and  eliminating  these  excrementitious  products.  According  to  the 
results  obtained,  the  diet  must  be  regulated,  and  such  measures 
taken  as  are  calculated  to  reduce  the  quantity  of  urea,  and  other 
constituents  formed  daily,  to  the  capacity  of  the  diseased  kidneys 
for  the  work  they  are  able  to  do. 

In  the  subacute  forms  of  the  disease  the  action  of  the  skin  is 
especially  to  be  promoted  by  such  saline  remedies  as  the  acetate 
or  citrate  of  ammonia,  to  which  may  be  added  one,  two,  or  three 
drachma  of  the  infusion  of  digitalis,  and  ten  or  fifteen  minims  of 
antimonial  wine. 

In  such  cases,  also,  ten  or  fifteen  minims  of  the  tincture  of 
the  perdiloride  of  iron,  or  from  five  to  ten  grains  of  the  citrate 
of  iron  and  ammonia  may  be  given  every  day  with  one  of 
the  meals.  Every  second  day  a  dose  of  the  compound  jalap 
powder  may  be  given ;  and  if  hyperaemia  of  the  kidneys 
prevail,  it  may  be  necessary  to  take  from  four  to  six  ounces 
of  blood  from  the  loins  by  cupping  or  by  leeches.  As  the  urine 
becomes  more  free  from  blood-corpuscles  and  albumen,  the  iron 
medicines  may  be  more  frequently  given,  and  the  compound 
jalap  powder  less  frequently. 

A  very  good  formula  for  the  administration  of  salines  and  iron 
in  the  subacute  and  chronic  cases  is  that  given  by  Drs.  Basham 
and  Qoodfellow.     It  is  as  follows: — 

Liquor  AmmonisB  Acetatis,  31. — 3ii.;  Acidi  Acetici  diluti,  l\xx. — 
n\^xxx. — TT\^xL  ;  Tinct  Ferri  Perchloridi,  \f\jL — n\^xv. ;  Aquse,  gl — 
gisa j  misce^  fiat  haustus. 

Small  doses  frequently  repeated  seem  to  do  better  than  larger 
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jpnes  given  at  longer  interv^ak.     These  remedies   tend  to  lessen 
wabeiy  state  of  the  blood ;  and  the  action  of  the  chalybeate 

mdidijes  is  of  no  avail  till  after  purgation  has  been  free,  and 

when  the  hot  air  or  warm  baths   have  caused  the  skin  to  jict 

My*    A  nutritious  diet  is  then  to  be  given,  combined  with  the 

tblybeate  remedy. 

Thefiirtlier  treatment  of  the  chronic  forms  of  Bright s  disease 
Is  iiitiuenced  by  the  amount  of  the  anasarca  present.  If  oon- 
«&mhle  anasarca  is  present,  neither  cupping  nor  leeches  can 
h  had  recourse  to,  on  account  of  the  bruising  and  erysipelatous 
inflammation  they  are  apt  to  induce.  The  chalybeate  mixture 
nWy  mentioned  is  still  found  of  service,  taken  at  lea.st  three 
tiiDts  daily,  and  to  it  may  be  added  from  tiine  to  time  ft/leen 
ijt  iwmty  minims  of  the  s-pirUus  <dberi8  niiriei  (Goodfellow). 
Ikdtmteof  irmi  and  ammwnia  in  from ^five  to  irn  gi-ain  doses, 
witii  the  sulphuric  or  chloric  ether,  are  also  good  and  useful 
remedies;  and  if  the  iron  medicines  are  found  too  stimulate ug, 
mdphafe  of  zinc,  or  tannic  and  gallic  acids  may  be  used  instead. 
The  mljfJiate  of  zinc  is  to  be  given  in  doses  of  on/i  to  three  grains 
Ibw  times  a  day,  in  the  form  of  pill,  made  with  e^drad  of  hop^ 
^BUvith  or  without  a  grain  of  the  esdnict  of  nux  vomica,  or  the 

■wiedo^  ofsitlphdie  of  zinc  may  be  given  in  a  draught  com- 
Hued  ttith  sulphuric  or  chloric  dhcr  (Goodfellow).  These 
hikt  medicines  relieve  considerably  the  flatulence  and  sensation 
i^fcoldQess  in  the  stomach  and  bowels,  so  much  complained  of  in 
ftucb  cases. 

If  the  urine  is  "  araoky,''  or  if  blood  is  seen  on  microscopic 
e3tamiiiatian»  the  (jallic  <Kid  in  Jive'  or  ten  gnun  doses  may  be 
pv&n,  with  a  few  drops  of  diluted  aulphiiric  acid  and  a  few 
dfops  of  the  tiJiciure  of  hops^  or  other  aromatic  vegetable  tincture, 
in  m  infusion  of  the  same.  The  objection  to  these  remedies  is 
the  constipation  they  are  apt  to  induce.  The  bowels  should 
•Iways  be  kept  relaxed,  two  or  three  loose  evacuations  being 
«cured  daily.    The  medicine  most  generally  useful  m  the  cora- 

po^ml  jalap  pou-der  of  the  London  Pharmacopoeia,  which  should 
be  taken  in  the  morning  fasting,  in  half  drachm  or  drachm  doses, 
in  II  wine-glass  of  water.  It  does  not  induce  prosttntion ;  but  by 
T'Ppetition  it  is  apt  to  lose  its  etfect,  when  elater^ium  may  be  neces- 
«4ry  in  small  but  repeateil  doses;  two  g^yiins  of  ekitcrium  being 
disaolved  in  milphuric  ether,  and  the  eighth  part  of  a  grain  given 
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every  six  hours  till  the  desired  effect  is  produced.  Very  abun- 
dant watery  purgation  is  thus  obtained,  and  a  sensible  impression 
is  made  upon  the  distended  dropsical  parts  (Basham). 

If  daterium  may  not  be  deemed  advisable,  a  saline  draught  of 
the  following  composition  may  prove  efficient: — 

R.  Magnes.  Sulph.  vel  Sodse  Sulph.,  "^i.  to  Jij.;  -Athens  Sulph.,  TT\^x.; 
Acid.  Sulph.  dil.,  TT\^x.;  Ferri  Sulph.,  gr.  i.  to  gr.  ii.;  Aq.  Mentbse  Vir., 
5iii.  to  5iv. 

This  draught  is  to  be  taken  the  first  thing  in  the  morning 
once  or  twice  a  week.  It  ought  to  produce  two  or  three  loose 
and  watery  evacuations  (GtooDFELLOW). 

Diuretics  are  a  most  certain  and  speedy  remedy  when  the 
dropsical  effusions  are  considerable;  and  they  are  sometimes 
advisable  when  the  urine  is  very  scanty,  although  they  are 
seldom  necessary  in  the  treatment  of  the  fundamental  disease. 
Dr.  Christison  is  convinced  that  the  fears  enteitained  by  some, 
of  injury  being  produced  by  the  stimulus  of  diuretics  on  the 
kidneys,  are  visionary.  In  his  experience,  which  now  extends 
over  more  than  forty  years,  the  best  diuretics  are  digitalis,  squill, 
and  bi'tartrate  of  potash  taken  simultaneously ;  and,  if  these  fail, 
Hollands  sometimes  speedily  establishes  the  diuresis. 

When  dyspeptic  symptoms  predominate,  and  there  is  con- 
siderable flatulence,  the  following  pill  is  recommended  by  Dr. 
Goodfellow  to  be  taken  twice  or  thrice  daily : — 

R.  Feni  Sulphatis,  gr.  L ;  Ext.  Nucis  Vomicae,  gr.  J  to  gr.  L ;  Mas. 
FiL  Galb.  Co.,  gr.  ii.  to  gr.  iii ;  misce,  fiat  pilula. 

And  if  there  be  co-existent  bronchitis,  a  draught  of  the  acetate 
of  ammonia,  with  ten,  fifteen,  or  twenty  drops  of  the  spiritus 
cetheris  nitHci  and  half  a  drachm  of  the  oxymel  of  squills,  is  to 
be  taken  intermediately  with  the  pills.  If  much  nausea  prevail, 
three  minims  of  dilute  hydrocyanic  acid  may  be  added  to  the 
draught,  with  the  occasional  applicatiorf  of  mustard  to  the 
stomach. 

Want  of  sleep  is  often  complained  of,  but  opiates  are  inadvis- 
able, because  they  are  apt  to  check  the  secretions  and  to  occasion 
constipation^     Henbane  may  be  given  in  place  of  opium. 

The  patient  should  select  a  residence  where  the  soil  is  sandy  or 
chalky,  where  the  air  is  mild  and  drj'^,  so  that  as  much  open  air 
exercise  may  be  taken  as  possible. 
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Diet  should  be  light,  but  nutritious;  no  pastry  should  be 
eaten ;  and  stimulant  liquors  must  be  used  with  caution,  although, 
when  exhaustion  is  great,  their  use  may  be  unavoidable.  The 
principal  meal  should  be  in  the  middle  of  the  day,  and  not  later 
than  three  o'clock;  and  the  last  meal  should  be  taken  two  or  three 
hours  before  bedtime,  retiring  early  to  bed,  and  rising  early. 
Light  but  warm  woollen  clothing  is  to  be  always  worn  in 
summer  as  well  as  in  winter. 

The  complications  of  Bright's  disease  are  extremely  difficult  to 
manage. 

The  diarrluBa  must  not  be  suddenly  checked.  Thirty  to 
sixty  minims  in  water  of  the  spiritus  ammondw  aromaticus, 
with  half  a  drachm  of  the  tincture  of  kino  or  of  catechu, 
after  every  loose  stool,  will  in  general  be  all  that  is  neces- 
sary. If  there  be  much  griping,  the  application  of  a  lintseed 
poultice  over  the  abdomen,  with  two  drachms  or  half  an  ounce  of 
tincture  of  opium  sprinkled  over  it,  will  give  relief  (Goodfellow). 
When  it  is  found  necessary  to  use  measures  for  checking  the 
diarrhoea,  means  should  be  taken  that  the  skin  acts  freely,  or  that 
the  urine  flows  increased  in  quantity.  Lead  and  opium  pill 
{pilula  plumbi  cum  opio),  in  doses  of  five  or  ten  grains  twice,  or 
even  thrice  a  day,  is  the  best  remedy  for  checking  diarrhoea. 
These  remedies  may  be  aided  by  a  suppository  of  the  hydro- 
chlorate  of  morphia  occasionally,  each  suppository  containing  a 
quarter  of  a  grain  of  the  hydrochlorate  of  morphia  {morphice 
hydrochlor.  auppositorice).  Vomiting  may  be  controlled  to  some 
extent  by  bismuth,  but  more  frequently  by  Tnorphia,  hydrocyanic 
acid,  creosote,  rectified  pyroxylic  spirit,  chloroform,  or  cMorodyne, 
or  little  fragments  of  ice;  and  if  these  fail,  a  blister  over  the 
epigastrium  has  sometimes  succeeded  (Christison). 

Intercurrent  inflammatory  attacks  and  efiusions  into  cavities 
are  still  more  difficult  complications  to  manage,  and  are  very 
dangerous  to  life.  The  application  of  a  few  leeches,  or  the 
abstraction  of  a  few  ounces  of  blood  by  cupping,  may  be  borne 
well  in  the  head  complications;  but  the  greatest  care  and  caution 
is  required  in  the  employment  of  similar  remedies  in  the  compli- 
cation of  pericarditis,  on  account  of  the  great  danger  of  death 
by  syncope. 

Bronchial  complications  are  serious,  and  more  or  less  constantly 
present;  and  they  are  frequently  the  immediate  cause  of  death  in 
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chronic  Bright's  disease.  The  least  stimulatiDg  expectorants  may- 
be administered  under  such  circumstances.  The  following  formula 
is  recommended  by  Dr.  Goodfellow : — 

B^  Liquor  Ammonise  Acetatis,  3iL  to  Jiii  ;  Spiritus  -Athens  Nitrici, 
T(\jxx,  to  3sa.;  Oxymellis  Scillse  (Lond.)  Jss.;  AqiUB  Campborse  et  Aquae, 
a  &  3y.;  miscSy  fiat  haustus.     To  be  taken  every  four,  six,  or  eight  hours. 

K  the  expectoration  be  viscid,  and  difficult  to  discharge,  a  few- 
drops  of  antimonial  wine  may  be  added  to  the  draught ;  or  if 
there  be  much  spasm  of  the  bronchial  tubes,  as  indicated  by 
the  asthmatic  breathing,  a  few  drops  of  aulphui'ic  or  chloric  ether 
may  be  given.  If,  on  the  other  hand,  the  expectoration  be  puru- 
lent and  difficult,  a  few  grains  of  carbonate  of  ammonia  may  be 
given  with  the  oxymel  of  squills. 

Every  precaution  ought  to  be  taken  to  prevent  a  fresh  attack 
of  bronchitis.  So  long  as  the  patient  is  able  to  bear  it,  the 
hahit  of  cold  sponging  and  dry  rubbing  of  the  surface  of  the 
body  every  morning  with  a  flesh  brush  or  coarse  towel  is  the  best 
preventive,  and  being  clad  in  warm  woollen  clothes.  Flannel 
next  the  skin  must  be  invariably  insisted  on. 

Mercurial  preparations  are  contra-indicated  in  Bright's  disease 
— so  great  is  the  tendency  to  salivation  and  the  otherwise 
injurious  efiects  they  produce.  Podophyllin  (the  active  principle 
of  the  May  apple)  may  be  used  instead.  Its  dose  is  from  :J  to  1 
grain;  and  it  ought  not  to  be  given  in  doses  larger  than  one 
grain.  It  is  best  given  in  the  form  of  a  pill  combined  with  soap 
and  hyoscyamus.  As  an  occasional  mild  aperient  pill,  the  follow- 
ing is  also  found  to  answer  well : — 

R.  Mas.  Pil.  Rhei.  Comp.,  gr.  il  to  gr.  iii.;  vel  Ext  Aloes  Aquosi, 
gr.  i.;  Ext  Nucis  Vomicae,  gr.  i.;  Mas.  Pil.  Galb.  Co.,  gr.  ii;  miscey  fiat 
pilula  (Goodfellow). 

DIABETES  UEUATVS—MelUuria. 

Definition. — A  constitutional  disease  obviously  produced  through 
errors  in  the  processes  of  assimilation  either  in  the  stomxich,  in 
solid  organSy  or  in  the  blood,  and  characterized  especially  by  an 
excessive  discharge  of  urine  more  or  less  constantly  saccharine, 
eoccessive  thirst,  and  associated  with  progressive  ema/>iation  of  the 
body. 

Fatbology. — From  the  time  of  Charles  II.  of  England,  when  Dr. 
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Willis  first  observed  the  saceharine  character  of  diubetic 
m,  BO  disease  has  had  its  nature  more  inquisitively  exnminefl^ 
^i  with  more  interesting  and  instructive  resulta.     The  abnormal 
stat^  of  the  urine  naturally  at  tirst  led  the  inquiry  towards  the 
kkbeygu     They  have  been  industriously   examined   both   as  to 
tkir  structural  and  functicmal  relations,  but  witfjout  elucidating 
\i\^  nature  of  the  change  in  the  urine.     Dr.  Matthew  Dobson, 
ttfUverffociI,  in  1779,  first  estiiblisbed  by  experiment  tlie  fact  that 
ih  sweetness  wag  due  to  the  pra^^ence  of  fnugar.     The  next  step 
it*  tke  inqidry  was  the  detection  of  sugar  in  the  blood  of  the  dia- 
betic patient.     Ambroaiani,  of  Milan,  in  1835.  and  Dr,  CbaileN 
IkitlaDd,  in  1S36,  obtained  crystals  of  pui^  sugar  from  the  senmi 
<if  tbe  blood,   and  a  large  portion  of  fermentable   crystalliiuable 
»ynip,    The  late  Dr  Robert  Mtu^gi^^nror,  of  Gbiiigow,  in  1837,  con- 
iimieti  tliese  observations  by  experiment^,  fnllnwed  by  thf»se  ol 
tr,  li.  0.  Rees,   of  London,  and  Dr.  Cbriwtison,  of  Edinburgh, 
Thtis  iuqairy  regarding  the  essential  character  of  the  disease  was 
t^iuoved  from  the  urine  and  tlje  kidney  to  the  blood ;  and  researcli 
toct^auew  direction,  so  as  to  ascertain,  if  possible,  the  source  of 
t be  sugar  ia  the  blood  and  in  the  urine. 

Althotagii  this  disease  has  hitherto  found  a  nosological  place 
nrnkf  Jisesises  of  tlie  kidneys,  the  i-esearches  of  Bernard,  Parker, 
Itiv)\  Einger,  and  otbei's,  very  clearly  show  tliat  amongst  them 
it  is  misplaced.  If  the  disease  is  to  be  regarded  as  a  local  one,  it 
should  mther  come  under  hejxitw  than  nepkriiic  dUeases;  but  the 
weight  of  evidence  clearly  shows  that  diubdes  rarUitus  belongs  to 
tbe  mmtiiuiional  class  of  diseases. 

Tbe  anubual  discharge  of  urine  in  this  malady  was  originally 

iwnbj  by  Mead  to  a  morbid  stjite  of  the  liver  and  bile;  but 

Kubstfjueiitly  nutritive  and  assimilative  functions  connected  with 

t^  digestive  canal    were    considered    by  Cullen,    Home,    and 

Dttbioii^  to  give  rise  to  the  morbid  state.     That  the  process  of 

digestion  and  assimilation  in  the  stomach  was  the  source  of  the 

evil  Im  been  hitherto  the  prevailing  theory  regarding  the  nature 

of  this  disease.     The  belief  received   confirmation  especially  by 

the  iagenious  experiments  of  the  late  Dr*  Tlobert  Macgregorj  of 

[  Glasgow,  who  ascertained  that  sugar  w&e  found  in  the  stomach  of 

etic  patients  during  the  process  of  chyraificiition,  even  when 

aaccharine  matter  had  been  swallowed.     Sugar  has  now  also 

en  detected  in  the  salivaj  the  sweaty  and  in  the  stools.     To  the 
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ingeoious  M.  Claude  Bernard,  of  Paris,  the  science  of  medicine  is 
indebted  for  the  elucidation  of  the  nature  of  the  normal  genera- 
tion of  sugar  in  the  animal  economy  (glycogenesis) ;  and  thus  we 
have  been  provided  with  data  for  the  comparison  and  study  of 
its  morbid  generation  in  melituria.  He  has  shown  us  that  one 
of  the  natural  functions  of  the  liver  is  to  generate  sugar,  and  thus 
the  sagacious  speculations  of  Mead,  which  referred  the  phenomena 
of  diabetes  to  a  morbid  state  of  the  liver  and  bile,  are  now  not 
only  curious,  but  interesting  and  instructive.  While  our  know- 
ledge regarding  the  formation  of  sugar  by  the  liver,  and  its 
physiological  relations  to  the  animal  economy  in  health  and  in 
disease,  have  been  especially  illustrated  by  Bernard,  in  France, 
it  is  to  be  observed  that  Dr.  George  Harley,  of  University  College, 
and  Dr.  Pavy,  of  Guy's  Hospital,  London,  have  confirmed  many 
points,  and  especially  elucidated  the  interesting  doctrines  of 
Bernard.  Much  is  still  unsettled  as  to  the  significance  of  the 
phenomena,  but  the  following  statements  will  convey  a  summary 
of  the  present  position  of  the  inquiry  regardrng  glycogenesis,  as  set 
forth  in  the  Medico-Chirurgical  Review  for  January,  1857. 

From  the  experiments  just  referred  to,  the  fact  was  considered 
as  an  established  one,  that  the  food,  and  more  especially  its 
amylaceous  and  saccharine  elements,  had  the  power  of  forming 
sugar,  wliich  then  passed  into  the  blood  and  urine  from  the 
alimentary  canaL  The  experiments  of  Bernard  and  others, 
however,  have  demonstrated  that  the  animal  organism  has  the 
power  of  forming  sugar  altogether  irrespective  of  the  nature  of 
the  food;  and  that  sugar  exists  in  a  certain  part  of  the  circulation 
— namely,  from  the  hepatic  veins  to  the  pulmonary  capillaries — 
both  in  carnivorous  and  herbivorous  animals.  The  liver  is  found 
to  be  this  sugar-producing  organ;  and  it  is  the  only  oi^gan  of 
the  body  which,  in  the  normal  state,  is  found  to  be  impreg- 
nated with  sugar — a  fact  established  by  Bernard,  by  observations 
on  a  large  number  of  animals  in  almost  every  department  of  the 
zoological  series.  In  man  he  examined  especially  the  liver  of 
five  executed  criminals,  also  that  of  a  man  who  was  killed  by 
a  gun-shot  wound,  and  that  of  a  diabetic  patient  who  died 
suddenly  from  pulmonary  apoplexy.  In  four  of  these  he 
determined  the  absolute  and  the  relative  amount  of  sugar  in  the 
liver.  The  total  weight  of  the  three  healthy  livers  was  4*205 
grammes,  which  yielded  of  sugar  a  total  of  66 074  grammes;  so 
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that  the  average  weight  of  each  liver  being  1,401  2  grammes, 
the  weight  of  sugar  yielded  was  22037  grammes,  to  compare 
with  the  liver  of  the  diabetic  case,  which  weighed  2,500  grammes 
and  yielded  57*50  grammes  of  sugar.  He  shows  that  the  relative 
quantity  of  sugar  varies  little  when  the  system  is  in  a  normal 
condition,  verj''  seldom  exceeding  4  per  cent  He  especially 
demonstrated  that  sugar  was  secreted  in  the  liver,  and  entered 
the  blood  from  that  organ ;  for  by  a  comparative  analysis  of  the 
blood  of  the  portal  vein  as  it  enters,  and  the  blood  of  the  hepatic 
veins  as  they  emerge  from  the  liver,  he  found  sugar  in  the  latter, 
but  not  in  the  former.  Sugar  is  not  only  found  in  the  liver  of 
adult  animals,  but  it  has  been  found  in  the  livers  of  the  human 
foetus,  the  foetal  calf,  and  the  unhatched  chick,  thus  proving  that 
it  does  not  merely  accumulate  there  as  a  product  from  the 
digestive  cauaL 

Further,  it  has  been  determined  that  the  sugar  is  undergoing 
perpetual  destruction  and  renovation.  It  can  be  observed  to  dis- 
appear, and  its  further  formation  may  be  prevented  under  the 
following  conditions: — (1.)  By  causing  an  animal  to  die  slowly 
by  starvation,  or  by  dividing  the  pneumogastric  nerve;  (2.)  When 
the  function  of  the  liver  is  disturbed  by  severe,  and  especially  by 
acute  diseases. 

The  following  is  the  course  described  by  Bernard  as  that  taken* 
by  the  sugar  secreted  in  health  by  the  hepatic  cells: — 

"  It  passes  with  the  blood  of  the  capillaries  into  the  hepatic  veins,  aud 
thence  into  the  veTia  cava  ascendens.  It  is  at  the  point  of  discharge  of 
the  last-named  vessel  that  the  blood  is  the  most  strongly  saccharine ;  it 
then  becomes  mixed  with  the  blood  from  the  lower  parts  of  the  body, 
and  passes  up  to  the  right  auricle,  where  the  sugar  undergoes  a  new 
dilution  from  its  admixture  with  the  blood  of  the  ve/ut  cava  deacendeiis. 
From  the  right  auricle  it  passes  into  the  right  ventricle,  and  thence  to 
Uie  lung.  In  the  whole  of  the  route  from  the  liver  to  the  lung  the  blood 
is  constantly  saccharine,  but  the  amount  of  sugar  varies  extremely,  and 
U  least  at  the  greatest  distance  from  the  liver.  In  the  lung  the  a\igar, 
being  brought  into  contact  with  the  air,  and  mixing  with  the  whole  mass 
of  the  blood,  sometimes  completely  disappeai's. 

"These  two  organs,  then— the  liver  and  the  lung — stand  in  an  inverses 
relation  to  one  another,  in  so  far  as  the  saccharine  matter  is  concerned. 
In  a  fasting  animal,  for  example,  the  blood  which  arrives  at  the  liver 
contains  no  trace  of  sugar,   while  that  which  leaves  it  is   distinctly 
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fiaccfaarine.  Inversely,  the  blood  which  arrives  at  the  lung  contains 
sugar,  while  that  which  leaves  it  contains  no  traces  of  this  constituent. 
The  sugar  in  this  physiological  state  remains  hidden  between  the  liver 
and  the  lung,  and  this  is  the  reason  why  its  existence  and  formation 
within  the  animal  body  were  not  earlier  discovered.  The  analysis  of 
blood  drawn  from  superficial  veins  would  fail  to  detect  it  under  these 
conditions"  {Med.-Chir,  Review,  p.  32,  January,  1857). 

But  under  some  conditions  even  in  health,  and  therefore  called 
"  physiological  conditions,"  sugar  may  be  found  in  the  blood 
beyond  the  lungs.  The  activity  of  the  glycogenic  function  being 
increased  with  an  augmented  flow  of  blood  to  the  liver,  such  as 
that  which  takes  place  after  a  meal,  it  is  found  that  four  or  jive 
hours  after  the  commencement  of  intestinal  digestion  the  produc- 
tion of  sugar  in  the  liver  attains  its  maximum.  For  three  or  four 
hours  at  this  time  the  production  of  sugar  exceeds  its  destruc- 
tion, so  that  "  at  this  period  of  digestion  we  find  sugar  in  all  the 
vessels  of  the  body,  both  arteries  and  veins;  and  we  find  it  in 
the  renal  arteries,  but  in  too  small  quantity  to  pass  into  the 
urine.  This  active  and  increased  flow  of  blood  through  the  liver 
thus  displaces  the  sugar  previously  found  there,  and  projects  it 
into  the  circulation,  and  at  the  same  time  acts  as  a  stimulus  to 
the  liver,  which  is  still  further  excited  by  the  nervous  system 
under  the  influence  of  digestion.  This  increase  of  sugar  is  thus 
altogether  independent  of  the  nature  of  the  food." 

The  cases  of  so-called  "  intermittent  diabetes  "  are  partly  expli- 
cable by  this  interesting  observation,  in  which  the  urine  of 
digestion  is  saccharine,  while  no  sugar  can  be  detected  at  other 
periods,  as  in  old  persons  observed  by  Bence  Jones  {Med^-Chir. 
Trans.,  vol.  xxxvi.,  p.  401). 

The  influence  of  diet  is  thus  far  remarkable,  that  the  formation 
of  sugar  diminishes  when  fatty  kinds  of  food  are  used — a  fact 
supposed  to  be  explained  by  the  circumstance  that  the  fats  are 
absorbed  directly  by  the  lacteals,  and  thus  do  not  afiect  the  portal 
blood.  It  is  also  observed  that  in  health  the  ingestion  of  amy- 
laceous or  saccharine  matter  does  not  augment  the  quantity  of 
sugar  in  the  liver,  nor  in  the  animal  economy  generally,  although 
in  cases  of  diabetes  the  use  of  these  saccharine  substances  com- 
monly causes  a  great  and  immediate  augmentation  of  the  sugar 
in  the  urine. 

It  does  not  yet  appear  clear  how  the  sugar  is  destroyed  in  the 
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Mood  in  healtk  The  destruction  has  been  aacribed — (L)  To  the 
oxid^oo  OF  c5omhnstic*n  of  sugar  in  the  lungs ;  (2.)  To  its  com- 
bustion effe<*ted  through  the  agency  of  an  alkali;  (3.)  To  the 
inflaeuce  of  extreme  division  in  the  blood,  tlimugh  wliieh  it  uaay 
be  converted  into  lactic  acid  by  a  siini>Ie  molecular  change. 

Connected  with  the  fomiation  of  augar  in  the  liver,  Bernard 
shows  that  two  substances  are  concerned, — (1.)  One  soluble  in 
water;  (2.)  A  substance  slightly  Boluble  in  water,  and  which 
remains  fixed  in  the  hepatic  tissue  after  all  bbfod  and  5ugar  have 
been  removed  by  prolonged  washing.  While,  therefore,  Bernard's 
nbservatioQs  showed  that  the  blood  which  left  the  liver  by  the 
hepatic  vein  contains  a  peculiar  substance  of  a  saccharine  nature, 
which  does  not  exist  in  the  blood  brought  to  the  organ  in  a  state 
€>f  health  by  the  portal  vein,  the  more  recent  researcliea  of  Dr. 
Pavy,  of  Guy's  Hospital,  have  shown  that  the  liver  does  not 
actually  form  sugar,  but  a  substance  that  becomes  sugar  almost 
immediately  on  coming  in  contact  with  albuminous  matters,  *'lt 
is  especially  destined  as  a  pabulum  or  fuel  for  the  combustion 
process,  being  usually  eliminated  from  the  blood  in  the  form  of 
carbonic  acid  and  water  during  its  passage  through  the  lungs, 
so  as  not  to  pass  into  the  systemic  circulation  unless  either  its 
quantity  be  unusually  great  or  its  elimination  interfered  mth  by 
imperfect  respimtion.  It  appears  to  be  elaborated  by  the  coaveit- 
ing  power  of  the  liver,  either  from  raaterials  supplied  by  the  food 
or  from  the  products  of  the  waste  of  the  system  (Cai-penter,  p. 
308;  Animal  Fkysiolagif,  Bohns  edition), 

Connecting  all  these  observations  together — namely,  Parkes, 
Lelimann,  Bernard,  Pav^%  Basham— may  it  not  be  suggested,  as  a 
topic  of  investigation,  whether  or  not  the  elaboration  of  this 
material  by  the  liver  is  not  arrested  in  Bright's  disease  and  increased 
in  diabetes,  in  the  active  stage  of  which  disease  it  ultimately 
comes  to  be  eliminated  by  tlie  kidney  as  sugar  in  the  urine? 

The  ultimate  result  of  Bernard's  investigations  shows  that  the 
ioereascd  formation  of  sugar  by  the  liver,  and  its  presence  in  the 
bloody  is  the  result  of  some  exciting  cause,  which,  acting  by  reflex 
action,  conveys  the  stimulus  to  the  wsdulla  ohloivjata,  whence 
It  is  propagated  by  the  spinal  cord  aud  filaments  of  the  great 
sympathetic  nerve  to  the  liver,  and  so  excites  its  ghjcogenic  func- 

m.     This  doctrine  is  supported  by  the  following  experiment  of 
ard: — 
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"When  we  prick  the  mesial  line  of  the  floor  of  the  fourth  vrntriclep  in 
the  exact  centre  of  the  space  between  the  origins  of  tha  auditoi^  miil 
|meumognatric  nerves,  we  at  the  Mine  time  pt^duce  an  exaggeration  uf 
the  hepatic  (^ccharine)  SLud  of  the  renal  aecretiooji ;  if  the  puucture  be* 
ejected  a  little  higher,  we  very  often  orxlj  produce  an  aiigmeutaiiofj  in 
the  quantitjr  of  the  urine,  which  thett  frequently  becfimea  charged  with 
albuminous  matters;  while^  if  the  puncture  be  below  the  indicated  point, 
the  dlsehai^  of  sugar  ah  me  is  observed,  and  the  nrine  remains  t^irhid 
and  scanty.  Hence  it  appeara  t!iat  we  may  distinguish  two  points,  of 
which  the  inferior  corresfjonds  to  the  «i-cretion  of  the  livt*r,  and  the 
superior  to  that  of  the  kidneys.  Am,  however,  these  two  poinii  are  vc*ry 
Titmr  to  ana  another,  it  often  happens  that,  if  the  instruint^ni  enters 
obliquely,  they  are  Mmultaneoualy  wounded,  and  the  amnmr^  urine  not 
only  becomes  Kuj>erabuiidant,  but  at  the  same  time  saeeharine"  (Mt!^l- 
Chir.  EmmWj  1,  c^  p.  42). 

He  found  also  that  in  cutting  the  pneumogastric  nerves  tlie 
secretioD  of  sugar  was  stopped,  but  that  it  still  took  place  when 
the  floor  of  the  fourth  ventricle  was  irritated,  after  the  division  of 
the  pneumoga^tric.  Any  irritation  conveyed  through  tliis  nerve 
may  thus  induce  the  diabetic  state.  The  following  are  the 
general  rircumstimcea  under  which  the  phenomena  of  melituria 
become  develoj^ed: — Any  agents  or  conditions  which  cause  a 
suspension  of  the  functions  of  animal  lile,  while  the  purely 
nutritive  or  organic  functions  remain  inUict,  may  bring  about 
meliiwna.  Thus  the  Indian  worari  poison  acta;  so  does  apoplexy 
produced  by  a  blow  on  the  skull  Local  irritation  of  the  liver 
itself,  as  Dr.  Haidey  iias  shown,  may  also  induce  the  condition. 
By  the  injection  of  alcohol  and  ether  into  the  vena  poHcE,  Harley 
was  able  to  induce  diabetes.  The  internal  use  of  arsenic  and 
quinine  has  also  been  s^iid  to  have  induced  saccharine  urine;  and 
thus  it  is  not  improbable  that  irritant  substances  absorbed  from 
the  bowels  by  the  nie^^nteric  veins  may  sometimes  bring  about 
the  morbid  state. 

Symptoms.— The  early  symptoms  of  diahetea  fmllitu^  are  obscure. 
Dr.  Prout  believed  that  there  is  a  stago  which  precedes  the  forma- 
tion  of  sugar,  and  which  is  marked  by  a  superabundant  and  highly 
dense  urine,  loaded  with  an  excess  of  urea.  But  much  uncertiiinty 
prevails  on  this  point,  and  nothing  is  assured  except  that  the  con- 
stitution is  not  gi-eatly  affected  till  the  saechaiine  matter  forms,  and 
is  eliminated  by  urine.  In  some  very  few  instances  the  quantity  of 
urine  passed  is  hardly  greater  than  in  healthy  but  more  commonly 
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itis in  great  excess,  araounting  to  eight,  ten,  sixteen,  tliirty,  anil 
even  more  pints  during  the  twenty*four  lioui^,  so  that  tlie  patient 
is  incessantly  disturbed  in  the  night,  and  loses  his  sleep,  while  the 
urethra  and  its  orifice  become  inflamed  and  mie. 
At  this  period  the  general  health  begins  to  give  way;  thirst  ia 
and   the  patient   often   drinks    many  quarts,   or  even 
in  the  course  of  the  day.     The  quantity  of  water  drunk 
bas  been  believed  to  be  leas  than  the  quantity  of  urine  passed, — 
in  some  instances  only  as  one  t(y  four;  hut  this  statement,  how- 
ever,  is  not    now  believed   to  be   correct     From  the  (^jeful 
experiments  of  Dr.  Parkes  and  others  to  determine  tills  point,  it 
appears   that   the   quantity  of  urine   is  actually  less  than   the 
quantity  of  water  taken  in  liquid  and  solid  food ;  and  this  is  more 
especially  seen  to  be  the  case  if  long  periods  (ten  or  twelve  days) 
are  taken  for  examination^    Water  is  often  retained  for  some  time 
in  the  body  of  iliabetics^  and  if  an  observation  be  made  in  a  single 
day,  it  may  hajipen   that  some  of  the  urine   retained  from  the 
previous  day  i^  then  poured  out     It  is  such  retention  of  water 
which  may  account  for  the  apparent  excess  of  urine  over  drink 
(Parkes   Ofi  the    U^ri7ie^   p.   339)*      The   appetite    is    capricious, 
the    fikin    harsh   and   dry,    and   the    patient    becomes    giisatly 
emaciated,  and  loses  Bexual  desire  and  sexual   power.    Almost 
aQ  the  water  drunk  passes  otf  by  the  kidneys,  and  the  insensible 
perspiration  is  diminished  both  by  skin  and  lunga   The  intestinal 
eaccpetion  of  water  is  also  greatly  lessened ;  hence  the  bowels  are 
eosttve  and  the  f^ces  dry  and  hard.     The  water  is  not    passed 
off  by  the  kidneys  so  soon  as  in  health.      If  a  diabetic  person 
drink  water  in  the  morning,  tlie  urine  may  not  be  increased  till 
imd-day ;  but  if  grape-sugar  be  added  to  bi'eakfast,  the  urine  is 
paaMd  as  rapidly  as  in  health.     In  advanced  cases  the  di-ain  upon 
the    constitution  is  so  great    that    the    alveolar    processes  are 
absorbed,  and  the  teeth,  loosened  in  their  sockets,  are  apt  to  fail 
out     Tliese  symptoms  are  much  relie\'ed  by  medicine,  and  life 
much  prolonged;  but  often,  when  the  case  appears  most  favour- 
able, tuberculosis  becomes  appareut,  and  the  patient  sinks  irnder 
this  disease. 

When  dmreaia  is  considerablej  the  urine  should  invariably  be 
examined,   and   its  constituents   determined,     A   faint   sweetish 

e[nay  be  perceptible  in  diabetic  urine,  comparable  to  fresh 
milk*     The    chamber -vessel    should    be    examined  for 


I 
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crystals  of  sugar  which  may  have   been   formed  (fig.  2).     The 
best  evidence,  however,  is  that  derived  from  chemical  tests. 

A  portion  of  urine,  which  is  usually  of  a  light-straw  colour, 
should  be  taken,  and  its  specific  gravity  determined;  and  if 
greater  than  1*020,  it  should  be  evaporated,  and  if  sugar  be  present, 
we  shall  have  a  dark-brown  residue,  something  like  treacle.     This 

extract,  like  the  natural  sugars, 
consists  of  crystallizable  mat- 
ter and  of  an  uncrystalliz- 
able  syrup;  and  to  separate 
them  Dr.  Christison  recom- 
mends that  the  extract  be 
agitated  with  rectified  spirit, 
and  the  residue  boiled  in 
another  portion  of  the  same 
fluid,  when,  on  cooling,  the 
crystallizable  sugar  will  sepa- 
rate in  ligh#-greyish  grains 
like  grape-sugar.  Again,  if 
sugar  should  be  suspected  to 


Fig.  2.» 


exist,  even  in  minute  quantity,  a  small  portion  of  yeaSst  should  be 
added  to  a  small  quantity  of  the  urine,  when,  if  sugar  be  present, 
fermentation  will  ensue,  and  each  square  inch  of  carbonic  acid 
given  off  corresponds  nearly  to  one  grain  of  sugar.  This  test 
is  so  delicate  that  one  part  of  diabetic  urine,  according  to  Dr. 
Christison,  may  be  detected  in  1,000  parts  of  urine  of  the  density 
of  1*030.  The  most  certain  and  approved  test  is  that  known  as 
*'Trommer'8  test"  based  on  the  re-action  of  the  salts  of  copper. 
A  portion  of  urine  in  a  test-tube  is  to  be  treated  with  one  or  two 
drops  of  a  solution  of  sulpliate  of  copper,  and  afterwards  a  con- 
siderable excess  of  potash  is  to  be  added.  The  dark-blue  solution 
which  results  is  then  to  be  held  over  the  spirit-lamp  and  boiled  for 
a  moment,  when  a  yellowish-brown  precipitate  of  the  sub -oxide 
of  copper  is  produced.  Dr.  Roberts  expi'esses  a  want  of  certainty 
in  the  results  of  most  of  those  tests.  He  recommends  Fehling's 
copper  solution  as  the  best  test  It  consists  of  Sulphate  of  Copper, 
gr.  viii.;  Tartrate  of  Potash,  3ss.;  Liquor  Potassse,  Ji.  Some  of  this 
test  solution  is  to  be  boiled,  and  some  drops  of  the  suspected  urine 
added  to  it  If  sugar  be  abundant,  a  thick  yellowish  opacity  and 
*  Crystals  of  diabetic  sugar  from  diabetic  uriDe  (after  Beaxk,  p.  150). 
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deposit  of  yellow  sub-oxide  are  produced,  M'hich  changes  to  a 
brick-red  at  once  if  the  blue  colour  of  the  test  remains  dominant. 
If  no  such  re-action  ensues,  more  urine  is  to  be  added,  until 
a  quantity  equal  to  the  bulk  of  the  test  employed  has  been 
poured  in.  The  whole  must  be  again  heated  to  the  boiling 
point;  and  if  no  change  occurs,  it  is  to  be  set  aside  without 
further  boiling.  As  the  mixture  of  the  urine  and  test  cools,  if 
no  milkiness  is  produced,  the  urine  may  be  confidently  pro- 
nounced free  from  sugar.  No  quantity  above  a  fortieth  of  a 
grain  can  escape  such  a  test,  and  any  quantity  below  that 
does  not  appear  to  be  of  clinical  importance.  It  is  important 
to  bear  in  mind  that  Fehling*s  test  solution  must  always  be 
freshly  prepared.  For  the  application  of  further  tests,  see  Dr. 
Beale's  Tables,  p.  21. 

The  density  of  diabetic  urine,  however,  is  one  of  the  best 
indications.  This  fluid  varies  in  density  from  130  to  1074 
(Becquerel);  but  on  an  average,  and  tolerably  constantly,  it 
is  1*040;  and  when  the  urinometer  stands  above  1030,  we 
may  suspect  that  sugar  is  present.  The  quantity  of  sugar 
present  has  been  calculated  by  Dr.  Henry,  in  urine  of  density 
1'020,  to  be  402  grains  in  every  pint,  while  at  1  050  it  contains 
958  grains  of  sugar — the  increment  being,  as  he  conceives,  one 
scruple,  or  nearly  so,  for  every  degree  of  specific  gravity  between 
the  extremes  that  have  been  mentioned.  If  these  data  be 
correct,  a  person  passing  sixteen  pints  of  urine  daily,  of  specific 
gravity  lOoO,  actually  paases  nearly  two  pounds  avoirdupois 
of  sugar.  But  the  amount  varies  gi'eatly,  amounting  sometimes 
to  one  pound  or  two  pounds,  or  even  two  and  a  half  pounds 
in  twenty-four  hours.  In  a  few  months  patients  will  pass  their 
own  weight  in  sugar,  (Parkes,  L  c.)  Its  amount  is  mainly 
influenced,  in  the  first  instance,  by  the  saccharine  and  amylaceous 
nature  of  the  food,  which  always  augments  the  amount  of  sugar. 
The  augmentation  is  quite  perceptible  about  two  hours  after 
food,  and  continues  for  four  or  six  hours,  if  the  amount  of  starch 
taken  has  been  considerable.  It  is  probable,  though  it  is  not 
absolutely  proven,  that  all  the  starch  eaten  is  converted  into 
sugar;  and  in  cases  accurately  observed  by  Mr.  Graham  and 
Dr.  Parkes  for  a  considerable  length  of  time,  the  quantity  of 
sugar  excreted  by  the  urine  never  exceeded  the  amount  of 
starch;  and  almost  all  the  starchy  food  was  accounted  for  by 
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the  diabetic  sugar  (Walshe,  Parkes).  It  has  been  supposed 
by  some  that  when  the  starch  only  is  converted  into  sugar, 
it  is  the  earliest  stage  of  the  diabetic  state;  and  it  is  certain 
that  during  the  progress  of  some  cases  sugar  begins  to  be  formed 
from  other  sources  and  in  other  ways,  and  is  no  longer  derived 
solely  from  the  starch. 

In  some  cases  the  sugar  may  recognize  no  other  origin  than  the 
starchy  food  for  many  years.  Such  seems  to  have  been  the  case 
of  the  late  Mr.  Camplin,  of  Finsbury  Square,  who  kept  his  disease 
at  bay  for  ten  or  twelve  3''ears,  {Med.'Ckir.  Truna.,  vol.  xxxviii., 
p.  69;  Parkes,  1.  c.)  Complete  fasting  or  abstinence  from 
saccharine  and  starchy  food  for  eight  or  twelve  hours  reduces  the 
quantity  of  urine  to  the  normal  amount,  and  brings  down  the 
specific  gravity  to  the  usual  figure.  Sugar  can  then  neither  be 
detected  in  the  urine  nor  in  the  blood,  as  was  determined  by 
Dr.  Parkes  after  numerous  analyses  of  blood  under  such  circum- 
stances {On  tite  Urine,  p.  348). 

In  the  majority  of  advanced  cases  of  diabetes,  sugar  is  not  only 
produced  from  starch,  but  also  from  nitrogenous  foods,  especially 
gluten  and  animal  food.  In  such  cases  complete  abstinence  for  a 
time  from  food  lessens,  but  does  not  entirely  remove,  the  sugar 
from  the  urine.  Perhaps  in  all  such  cases  the  formation  of  sugar 
from  albuminous  food  indicates  a  more  advanced  or  active  stage  of 
the  disease  than  when  the  sugar  is  formed  from  starchy  com- 
pounds only;  and  it  is  probable  that  the  amount  of  sugar  fix>m 
this  source  increases  as  the  disease  advancea  Dr.  Parkes  refers  to 
a  case  related  by  Schultze,  in  which  the  amount  of  sugar  in  the 
urine  when  the  patient  was  on  mixed  diet  was  one-third  more 
than  could  have  been  furnished  by  the  starch  food  alone ;  and  the 
amount  can  always  be  ascertained  by  keeping  the  patient  strictly 
on  a  meat  diet,  and  feeding  him  with  starch  from  time  to  time  as 
an  experiment  (1.  c,  p.  34j8). 

Thus  three  conditions  affecting  food  would  seem  to  be  present 
in  cases  of  diabetes : — 

The  earliest  and  fundamental  one  continues  to  act  throughout, 
and  is  distinguished  by  complete  arrest  to  the  normal  metamor- 
phic  changes  of  starch  and  sugar — an  arrest  probably  associated 
with  some  substance  in  the  digestive  canal  which  absorbs  the 
sugar.  At  first  it  affects  the  sugar  derived  from  starch  food,  then 
it  affects  the  sugar  derived  from  nitrogenous  food.     Dr.  Bence 
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Jones  suggests  tliat  in  some  cases  tlie  changes  may  ]>as3  one  steji 
}mmd  the  conversion  of  starch  into  sugar,  and  pr*Hluce  "  vege- 
'  ''  M  ki"*  He  believes  a  disease  esists  which  is  thus  allied  to 
■-.,  and  characterized  by  a  great  araomit  of  acid,  probably 
tattk,  in  the  svstein  and  in  the  urine.  Tlie  chief  transitianal 
dwnges  of  start^h  enumex-ated  by  Dr.  Bence  Jones  are  aa  follow: 
—Starch  into  sugar,  into  vegetable  acid,  into  carbonic  acid ;  and 
lie  supposes  the  arrest  to  occnr  at  the  acid  stage,  instead  of  at  the 
iflgwrstag©,  in  the  morbid  condition  he  describes. 

Th«  itcond  condition  in  an  abnonnal  production  (prolmbly  in 
this  liver)  of  sugar  from  nitnjgenous  fcKni — i  €.,  an  amount  of  pro- 
ductioQ  which  is  abnonnal — combined  with  arrest  in  the  traiisfor- 
WLixm  of  sugar  normally  formed  (Parkes).  A  diabetic  ftatient, 
kept  on  the  most  rigorous  meat  diet,  has  been  known  to  pass  a 
(quantity  of  sngar  corresponding  to  iv:o*fijtks  of  the  entire  meat 
M,  or  (h^e-Jt/ths  of  the  atljuvdnate  contained  in  the  meat 
(OaErj^LNaEa,  quoted  by  Parkes). 

A  tliird  condition  may  be  also  distinguished — namely,  one  in 
Krhich  the  dsaues  themselves,  and  especially  the  muscles  of  thti 
Wy,  contribute   to  the  morbid 
fomuiti{ia  of  sugar.    This  occurs 
tindnf  circnmstancea  of  extreme 
iiianitiuQ,  when  almost  no  food  is      f\ 
Wng  supplied  to  the  body,  and    ^th 
yet  a  constant  quantity  of  sugar  /t\J\i 
h  eliminated     Traube,   Parkes,  ^ 
•nd  Riiij^r  have  each  recorded 
»iich    <mses.      In     one     of    Dr. 
Park^ss   cases    the   blood,  after       \)\^0r^ 
neFcnteen     hours*    fasting,     whs 
I  found  to  be  still  very  rich  in 
'sugar  (Parkes,  L  c,  p.  350).    It 
h,  hower^r,  a  question  whether  **^' 

I  this  is  an  abnormal  fonnation  of  sugar  merely,  or  a  further  and 
Qore  advanced  stage  of  the  disease.  There  are  also  cases  which 
ay  be  ntiticed  here,  in  which  the  patients  continue  to  lose  ground 
although  the  quantity  of  sugar  lessens,  and  in  which  the  sub- 
stance known  as  inosite  or  mttac^-sagar  is  found  in  the  urine  (fig, 

■  InnmU  or  muachsugfir^  cFystalUsed  partly  from  alcohol  (md  imrtly  from  wat^r 


^^ 
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3).  It  increases  in  quantity  as  the  sugar  lessens,  and  at  last  as 
much  as  eighteen  and  twenty  grammes  of  pure  inosite  have 
been  procured  from  the  day's  urine.  The  inosite  may  be  ob- 
tained in  the  form  of  colourless  prismatic  crystals,  wliich  are 
efflorescent.  It  does  not  reduce  the  oxide  of  copper  to  the  state 
of  sub-oxide,  as  is  the  case  with  diabetic  sugar  and  grape-sugar; 
and  it  is  said  to  have  not  quite  the  same  composition  as  the  latter 
substance,  but  is  represented  by  C«  Ha  0« ;  so  that  one  atom  of 
grape-sugar  would  thus  represent  six  atoms  of  inosite.  It  may 
be  detected  by  evaporation  of  the  suspected  fluid  nearly  to 
dryness  in  a  platinum  basin,  when,  if  a  little  ammonia  and 
chloride  of  calcium  be  added,  a  rose  colour  is  produced,  especially 
if  the  mixture  be  again  concentrated  by  evaporation.  M.  Hohl 
records  a  case  of  diabetes  in  which,  while  the  proportion  of  sugar 
gradually  diminished,  the  inosite  gradually  increased  in  amount 
till  upwards  of  300  grains  were  passed  in  the  twenty-four  hours 
(Parkes,  Beale).  The  observation  is  one  of  great  interest  in 
connection  with  the  pathology  of  this  remarkable  constitutional 
disease. 

Professor  Sidney  Ringer,  of  University  College,  has  made  some 
observations  of  great  interest,  to  show  the  amount  of  urea  and  of 
sugar  respectively  furnished  by  the  tissues  of  the  body  and  by 
nitrogenous  food.  (1.)  During  inanition  one  series  of  observations 
showed  an  enormous  disintegration  of  tissues  (48  grammes  of  urea 
and  105  grammes  of  sugar  being  passed  in  twenty-four  hours),  the 
relation  between  the  urea  and  the  sugar  being  tolerably  constant. 
In  the  second  series,  when  nitrogenous  food  was  taken,  the  urea 
increased  about  the  third  hour  after  food,  and  reached  its  maxi- 
mum about  the  fifth  hour,  after  which  it  continued  to  diminish, 
and  reached  the  inanition  amount  in  the  eighth  hour.  ,  The  sugar 
followed  the  same  rule,  and  almost  in  an  exact  ratio;  but  the 
urea  was  in  slight  relative  excess  to  the  sugar,  showing  that  the 
nitrogenous  food  raised  the  urea  slightly  more  than  it  did  the 
sugar.  During  inanition  the  urea  was  to  sugar  as  1  to  2*235, 
while  after  nitrogenous  food  the  urea  was  to  sugar  as  1  to  1*9.  It 
thus  appears  certain,  as  Dr.  Parkes  observes,  that  there  is  some 
close  connection  between  the  amounts  of  urea  and  of  sugar  in 
such  cases  as  diabetes.  The  amount  of  urea  may  be  double 
or  even  treble  the  normal  amount,  and  that  to  an  extent  much 
greater  than  can  be  accounted  for  by  the  food  taken,  and  due, 
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probably,  to  some  peculiarity  in  diabetes,  causing  heightened 
metamorphosis  of  tissues,  such  as  might  arise  from  the  excessive 
action  of  oxygen  on  them  (Parkes,  1.  c,  p.  342).  The  amount 
of  sugar  is  still  further  increased  if  diabetic  patients  take  more 
water  than  their  thirst  demands;  and  it  is  probable  that  the  urea 
is  also  increased,  although  exact  experiments  are  wanting. 

On  standing,  diabetic  urine  soon  begins  to  ferment,  with  the 
appearance  of  lactic,  butyric,  acetic,  or  fm^mic  acids,  and  develops 
the  yeast  plant;  and  during  this  fermentation  the  urea  entirely 
decomposes.  Dr.  Christison  gives  the  following  formula  for  ascer- 
taining the  amount  of  solid  matter  in  diabetic  urine: — "  Multiply 
the  excess  of  the  specific  gravity  over  1000  by  233,  the  result 
is  the  number  of  parts  of  solid  matter  in  1000  of  urine." 

Prognosis. — ^The  ultimate  issue  of  every  case  of  diabetes  is 
probably  fatal;  at  least,  the  number  of  cases  in  which  the  urine  is 
rendered  permanently  natural  is  extremely  small,  and  many  of 
them,  at  the  moment  the  disease  seems  to  have  yielded,  die  of 
phthisis.  Even  when  the  presence  of  the  saccharine  principle  has 
been  so  far  conquered  that  it  alternates  with  lithic  acid  deposit, 
or  that  lithic  acid  becomes  the  prominent  feature,  the  circumstance 
is  anything  but  favourable,  for  such  individuals  generally  die  of 
some  sudden  and  overwhelming  attack  of  intenial  inflammation 
or  of  apoplexy  (Prout).  On  the  other  hand,  where  the  source 
and  nature  of  the  mal-assimilation  can  be  discovered,  and  either 
rectified  or  held  in  check,  and  if  the  patient  will  submit  to 
regimen,  a  favourable  result  may  be  hoped  for  in  some  cases. 

Treatment — There  are  few  diseases  in  which  the  treatment  has 
been  more  varied  than  in  diahetes  mellitua.  Every  conceivable 
medicine  has  been  given,  but  exact  quantitive  determinations 
of  the  effect  of  them  on  the  sugar  have  rarely  been  made.  The 
emaciated  state  of  the  patient  presents  an  insurmountable  obstacle 
to  bleeding.  Nevertheless,  this  mode  of  treatment  has  often  been 
practised,  and  as  much  as  160  to  170  ounces  of  blood  have  been 
taken  in  a  few  weeks.  The  late  Sir  Henry  Marsh  found  blood- 
letting of  service  when  the  disease  was  recent  and  the  strength 
of  the  patient  still  maintained.  He  found  that  it  promoted  the 
action  of  diaphoretic  remedies;  and  especially  when  followed  by 
the  tepid  bath.  He  found  leeches  to  the  epigastric  region  of 
benefit,  when  internal  heat  with  fulness  and  tenderness  prevailed 
there,  with  a  "  gnawing  "  feeling  about  the  stomach.     In  the  face, 
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however,  of  m  high  an  authoiity,  the  pathology  of  diabetea^  as 
given  in  the  text,  does  not  sanction  general  blood-letting  as  a 
mode  of  cure. 

Mereurr/,  alike  with  Imd,  antinionf/,  sina,  mlver,  and  coppm\ 
indilferent  as  to  their  influence  on  the  formation  of  8ugar 
pARKEs).  Opium  has  been  given  to  the  extent  of  1(H)  gniins 
in  the  twenty-four  houts;  but  with  an  equal  want  of  success, 
although  it  does  seem  to  lessen  the  sugar,  probably  by  lessening 
the  appetite  and  hindering  the  taking  of  food  (Parkes).  The 
whole  rruiteria  nwdica  has  been  exhausted  in  search  of  a  remedy 
for  this  disease.  The  metals,  the  fixed  and  the  i^olatile  alkalies, 
the  vegetable  and  mineiul  acids;  the  astringents,  purgatives, 
tonics,  diaphoretics,  and  diuretics,  have  in  their  turns  been 
ad  ministered,  and  each  has  perhaps  afforded  some  relief;  but  the 
disease  has  y>rocecded,  and  finally,  it  may  be  said,  nearly  every 
patient  dies  whose  treatment  is  left  entirely  to  drags.  Dr.  Prout, 
who  considered  it  merely  as  a  form  of  dyspepsia,  conceived  that 
i^acli  case  require.^  a  different  treatment  In  the  early  stages  of 
the  disease  the  Drs.  BuUar,  of  Soutliampton,  have  found  great 
benefit  from  the  tindnre  of  the  mim^iate  of  iron,  now  called  the 
ii7icture  of  the  perdikrrlde  of  iron.  Dr,  Camplin  speaks  of  tl»e 
citntte  of  ammonia  in  the  effervescent  form,  generally  combined 
with  the  citrate  of  imn,  as  more  useful  than  any  other  medicine; 
while  bitters  and  alkaline  remedies  did  him  great  service  at  om? 
periiKl  of  his  attack. 

Opium  combined  with  ipecacuanha  is  eminently  nacfnl  as  a 
aedativc,  especially  in  the  fonn  of  Dover  s  powder;  while  exercise, 
warm  clothings  friction  of  the  surface,  hot  bathing,  and  diapho- 
retii^,  improve  the  cutaneous  functions.  The  functions  of  the 
skin  must  alwaj^  he  inquired  into,  and  must  be  kept  active*  The 
nitro-muriatic  baths,  and  the  internal  administration  of  the  acid, 
might  nl^  be  employed  with  some  prospect  of  benefit  in  cases 
requiring  acid  tonics.  This  is  more  generally  the  ease  in  the 
young,  and  in  the  early  stages  of  the  disease,  in  which  the  tincture 
of  ike  2>erchlaride  of  iron  is  also  of  service,  prescribed  in  the 
infusion  of  quc^a  or  of  mtumba.  But  each  case  requires  to  bo 
made  a  special  study,  considering  that  many,  or  at  least  several, 
organs  may  he  concerned  in  the  disordered  working  of  the  system 
(Prout,  Cajipltn),  The  mishira  ferri  comijosita  is  another  of  the 
iron  preparations  which  has  been  found  of  service.    The  adminifr- 
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imtion  of  alkalies,  as  recommended  by  Mialile  and  Contour,  ia  also 
occasionally  successfuL 

The  little  benefit  denved  from  medicine  induced  Dr.  Rollo  to 
try  the  effects  of  an  entirely  azoted  or  animal  diet;  and  out  of 
nineteeti  cases,  two  are  said  to  have  been  cured  by  this  meana.  A 
ftill  and  generous  diet  is  unquestionably  useful  in  these  cases;  but 
the  patient  Boon  gets  disgusted  with  mutton  or  beef,  or  both,  for 
breiikfast,  dinner,  and  supper:  he  consequently  nauseates  a  meat 
diet,  and  abandons  it  altogether  A  diet  of  salt  fisli  has  been 
attempted  -  but  the  patient  in  a  short  time  so  loathes  it  that  it  haa 
to  be  i^iven  up  A  mixed  diet,  therefore,  if  contra* indicated  by 
some  theories,  is  at  least  t!ie  l>est  to  adopt  in  practice,  and  ia  con* 
aiatent  with  the  remarks  made  under  pathology^  if  duly  regulated 
and  aided  by  other  means.  It  will  be  evident,  however,  that 
thoBO  vegetables  which  contain  a  krge  quantity  of  saccharine 
matter  should  be  avoided  in  some  degree,  as  potatoes,  grapes, 
or  other  very  ri|>e  fi-uit,  and,  a  foiiim%,  sugar  itself. 

"  There  are,  therefore,"  as  Dn  Camplin  justly  observed, "  certain 
fixed  broad  principles  upon  which  the  disease  is  to  he  treated** 
In  iJl  casc.H  the  various  influences  of  the  stomach,  liver,  skin,  and 
kidneys  on  the  nervous  system  and  on  each  other  ought  to  be 
it  out  and  determined,  and  the  basis  of  treatment 
accordingly.  It  is  necessai^i/  to  abstain  from  all  anny- 
laceaui  food,  as  weil  as  from  every  solid  and  liquid  containing 
mtgar,  or  any  substanm  rmdiltf  converiibh  into  sugar.  Fat  meat 
and  eggs  may  be  taken,  if  biUary  derangement  is  not  induced  by 
them,  and  fi§h  is  a  most  important  article  with  which  to  vary  the 
monotony  of  the  dietary.  Milk  also  may  be  indulged  in  occasion- 
ally, as  it  is  not  found  that  the  sugar  it  contains  is  readily 
oonverted  into  glucose.  Its  influence^  however,  requires  watching. 
It  i<i  desirable  to  vary  the  food  aa  much  as  possible  during  the 
day,  taking  the  lighter  kinds  in  the  later  meals.  When  soups  are 
taken,  they  ought  to  be  re^illy  good,  and  flavoured  with  aromatics 
or  onions,  to  the  exclusion  of  ctirrots,  turnips,  and  pease.  They 
may  lie  thickened  with  some  bran  finely  potvdemd.  Lettuces 
Dr.  Camplin  found  to  agree  well,  when  eaten  sparingly  with  oil 
and  vinegar,  or  with  a  little  salt  only,  if,  the  vinegar  is  likely  to 
Pickles  in  small  quantities  may  be  permitted  to  con- 
valescents.  If  cocoa  agree,  it  may  be  taken,  prepared  from  the 
niifl  only.     With  regard  to  drinks:  if  milk  ia  found  to  agree,  it 

VOL.  IL  L 


146 


SPECIAL  PATHOLOGT^ — DUBETE9  MELLITUS. 


may  be  used    as    a  drink,   combioed  with    half   its    bulk 
lime-water,  or  in  tb©  form  of  what  is  known  as  '^buttennilk" 
in  Scothind  and  in  Ireland,  but  which  in  England  is  generally 
given  to  pigs*  not  yet  being  sufficiently  appreciated  by  natives 
of  the  country  south  of  the  Tweed.    Dr.  Camplin  eventually 
found  it  neeeaaary  to  abstain   from   all   alcoholic   drinks;    btit» 
where  they  are  found  desirabie   or   nceeijsary,  a  selection  may 
be  made  from   those  wines  and  spirits  which  are  freest  from 
nugara     Of  these ,  clarets  may  be  ebemically  considered  the  best,  i 
then  Burgundy.     The  so-called  ** fruity  mnes**  must  be  entirely 
interdicted;  and  of  all  alcoholic  beverages  weak  brandy  and  water  | 
is  the  safest.     The  amount  of  brandy  must  be  always  mecimiTed 
and  taken  as  directed  by  the  medical  attendant.     A  ie^o^-^poonful 
in  a  tumblerful  of  water  is  generally  sufficient  for  an  ordinary 
dinner  drink;  and  Dr.  Caraplin  candidly  and  feelingly  observes*, ; 
from  his  own  experience,  that  no  diabetic  need  expect  to  recover 
or  continue  well  who  cannot  exercise  self-control,  and  make  tip 
his  mind  to  be  temperate  in  all  things. 

Seeing  that  under  this  system  of  diet  the  patient  is  deprived  of 
the  use  of  ordinary  bread,  Dr  Caraplin  devised  a  fonn  of  bread 
prepared  solely  &*om  bran;  and  the  great  value  of  bran  cctkes  as  a^ 
substitute  for  bread  in  cases  of  diahdes  has  now  been  estabHiilicd 
by  the  experience  of  so  many  individuals  that  its  use  ought  to  W 
insisted  on.    The  bran  used  should  be  thoroughly  washed,  so  that 
it  maybe  as  free  from  starch  as  possible;  ^nA  finely  powdered^  mk 
m  that  it  may  not  irritate  the  susceptible  mucous  membrane  of  ^ 
the  intestines.     Such  ciirefully-prepared  and  finely -powdered  bran 
may  be  obtained  from  Mr.  Batchley,  of  362  Oxford  Street,  London,  fl 
near  the  Pantheon;  also  of  Mr.  Donges,  Gower  Street,  London,^ 
North*     But  if  it  is  desirable  to  prepare  the  powder  at  home  as  it 
is  required,  a  special  miU  and  sieve  for  this  purpose  arc  necessaiy, 
and  may  be  obtained  of  Messrs.  Evans  Brothers,  o4  Bricklane, 
SpitalOelds,  London,  E.  (Dr.  Camplin's  Monograph  on  Diahdesy 

**  The  formula  for  bran  cakes  is  thus  given  by  him;— Take  a  quantity 
of  wheat  brau  (say  a  quart).  Boil  it  in  two  suooeaaive  watens  far  a 
quartiT  of  an  hour,  each  tinie  strntrung  it  through  a  sieve;  wash  it 
well  with  cold  water  on  the  iieve,  until  the  water  runs  off  perfectly 
cl^ar.  Bqueeze  the  washed  bran  in  a  eloth,  as  dry  as  poFisible,  Uien 
itjpread  it  thinly  on  a  dialj,  and  place  it  in  a  alow  oven.  When  it  is  per* 
fectly  dry  and  criifp  it  is  fit  fur  gtindiiig  into  fine  powder. 
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^^  The  bmn  thus  prepartHi  m  ground  in  the  iniU  for  the  purpose,  and 
it  l»e  siftad  through  a  wire  sieve  of  auch  fine o ess  as  to  inquire  the  use 

»  hnish  to  p4i$8  it  thtxiugh,  and  what  i*etuaina  on  the  sieve  miiat  be 
re-ground  till  it  m  sulKcientlv  aoft  and  i^ne. 

"  To  pr<?pAre  a  eake,  take  of  this  bran  powder  three  or  four  ounces, 
three  new-kid  eggs,  one  and  a  half  or  two  ouncea  of  butter,  and 
aUiut  half  a  pint  of  milk,  Miat  the  eggs  with  a  little  of  the  milk,  aud 
warra  the  butter  with  the  remainder  of  the  milk ;  stir  tl*e  whole  well 
together,  adding  a  little  nutmeg  and  ginger^  or  any  other  spice  that 
may  he.  agreeabie.  Bake  in  small  tins  (pattipan^,  which  must  be  well 
ttottered),  iu  a  luther  quick  oven,  for  about  lialf  an  hour.  The  eake** 
nrliefi  laaiced  should  be  a  little  thicker  than  a  captain^s  biscuit. 

**  These  ^kes  may  be  eateu  with  meat  or  cheese  for  breakfast,  dlnuerj 
a&d  supper,  and  require  a  free  allowauce  of  butter;  and  the  cakes  are 
more  pWsant  if  placed  in  the  oven  a  few  minutes  before  being  placed  on 
the  table, 

*'  When  economy  is  &n  object,  wlien  a  change  is  required,  or  if  the 
ictontaeh  cannot  bear  butter^  the  cakes  may  be  prepared  as  follows: — 
Titke  of  the  pn?!pared  brau  four  ounces,  three  egga,  about  twelve 
ounces  of  milk,  with  a  little  spice  and  Jialt,  to  he  misted  and  put  into  a 
fattfitu  (f>reviouslj  well  buttered).  Bake  it  for  about  an  hour;  the  loaf 
may  tht^n  be  cut  into  convenient  slices  and  toatrted  when  wanted;  or^ 
iiflet  tdictng,  it  may  be  re-baked,  and  kept  in  the  form  of  nisks. 

**  Nothing  hua  yet  been  discovered  of  equal  utility  to  these  liran  cakeB, 
ootnhiniog,  as  they  do,  modera^te  cost  with  freedom  from  fitarch  aud 
•ufficteut  pleaaantness  as  an  article  of  food"  (Oamplin  On  Dia^ides^  third 
i!iditioQX 

Ctmristently  with  the  experiments  of  Bernard,  **  cod-liver  oil 
boldii  oat  some  prospect  of  a  natural  plan  of  treatment  by  its  use/* 

Dr.  Pavy  recommends  ground  almond  powder,  made  into 
biscuita,  rusks,  and  bread,  with  eggSj  as  a  substitute  for  ordinary 
bf«ul.  Mr.  Hill^  60  Bishops-gate  Street,  London,  makes  such 
biscuit 

An  fEb8tinence  from  water  lesseuB  tlie  formation  of  sugar;  but 
it  probably  accumulates  in  the  body,  ao  that  when  fluid  is  again 
given,  an  excessive  elimination  of  sugar  occurs  (Ringeb,  Ghejs- 
iNf Jtui) ;  and  patients  become  extremely  depressed  and  ill  if  water 
\&  witldield  from  them,  probably  from  the  impregnation  of  the 
!>CHly  with  sugar  (Pabkes).  Coffee  lessens  the  sugar,  but  increa^s 
the  urea.  Rennets,  as  reeomjncnded  by  Dr.  Gray,  of  Glasgow,  at 
first  lessens  the  sugar  and  water;  but  they  afterwards  iBcre^^ 
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again.  Warm  baths  lessen  the  amount  slightly;  so  does  bicar- 
bonate of  soda.  Hence  the  recommendation  of  Miahle  and 
Contour. 

When  the  diabetic  symptoms  subside,  congestions,  especially  of 
the  head,  are  apt  to  supervena  Such  congestion  Dr.  Camplin 
found  to  subside  gradually  under  the  use  of  citrate  of  amTnonvx 
and  small  doses  oicolchicum  vdne. 

The  great  difficulty  in  the  treatment  of  diabetes  is  to  manage 
the  dyspepsia  and  impaired  digestion,  and,  at  the  same  time,  to 
diminish  and  keep  in  check  the  formation  of  sugar.  Warm 
flannel  ought  to  be  worn  next  the  skin  in  all  cases,  and  residence 
in  a  warm  climate  will  often  be  of  service  as  an  aid  to  the  means 
of  cure  employed. 

SPASMODIC  A^KbilA— Asthma, 

Definition. — A  constitutional  diaeaae  which  culmin/Uea  in  par- 
oxysmal attacks  of  difficult  breathing,  which  are  of  longer  or 
shorter  duration.  The  dyspnoea  seems  to  be  immediaidy  depen- 
dent on  mxyre  or  less  extensive  contraction  of  the  smaller  bronchi, 
and  due  to  tonic  spasm  of  their  circular  fibres.  The  breathing  is 
accompanied  by  a  wheezing  sound,  a  sense  of  constricti&n  in  the 
thorax,  great  anocietas,  and  a  difficult  cough.  The  attack  usually 
terminates  by  the  expectoration  of  a  quantity  of  m/acus  from  the 
lungs,  which  varies  considerably  in  appearance  and  in  amount. 
In  same  instances  the  mucus  is  thick  and  heavy,  in  others  it 
is  light  and  frothy,  whilst  in  the  severer  forms  of  the  disease 
there  may  be  only  a  few  dark  pellets  coughed  up  before  relief  is 
obtained  (Pridham).  In  the  hours  immediately  succeeding  the 
Jit  a  irmarkable  diminution  of  the  urea  and  chloride  of  sodium 
may  occur,  v:hich  umdd  imply  a  considerable  arrest  cither  of 
fji^iation  or  eliminailon,  probably  the  former  (RmOER  Parkes); 
or  to  the  starmtion  that  is  generally  enforced  at  that  time 
(Salter). 

Pathology. — Few  diseases  have  been  the  subject  of  greater 
doubts  and  differences  of  opinion  as  to  its  nature  than  asthma. 
Not  unfrequently  it  has  been  confounded  vdth  dyspnoea;  and 
the  terms  dyspnoea,  asthma,  and  oiihojmcea  were  formerly  em- 
ployed to  designate  different  degrees  of  difficulty  of  breathing. 
Their  signification  must  now  be  much  more  precisely  defined. 
Dyspnoea  is  a  term  which  is  now  used  to  denote  difficulty  of 
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breathing  generally,  and  may  be  due  to  various  causes.  The 
significance  of  asthma  is  defined  above,  and  its  pathology  is  about 
to  be  considered ;  while  the  term  ortliopnoea  signifies  that  great 
difficulty  of  breathing  in  which  the  patient  is  incapable  of  respir- 
ing except  in  the  erect  posture. 

When  asthma  has  once  expressed  itself,  it  seldom  fails  of 
recurring,  though  the  intervals  between  the  paroxysms  are  of 
very  uncertain  duration.  In  severe  cases  the  fits  will  return 
periodically  every  ten  days  or  a  fortnight;  and  in  still  more 
severe  cases  they  will  recur  every  night  or  early  morning,  at 
exactly  the  same  hour. 

It  has  been  observed  to  recur  in  females  just  after  the  menstrual 
discharge,  or  immediately  before  it  It  is  also  apt  to  recur  in  the 
spring  and  autumn,  and  after  exposure  to  cold  and  wet  The 
disease  is  not  only  paroxysmal,  but  often  periodic ;  by  days, 
weeks,  months,  or  even  years.  Diurnal  asthma  is  very  common, 
especially  when  a&sociated  with  chronic  bronchitis,  heart  disease, 
and  impaired  digestion.  Asthma  occurring  once  a  year  is 
usually  winter  asthma  complicated  with  bronchitis. 

The  stomach  and  bowels  are  extremely  liable  to  disorder  in 
asthmatic  persons;  colic-like  pains,  flatulence,  loss  of  appetite, 
and  an  irregular  state  of  the  bowels,  are  not  uncommon. 

There  appears  to  be  no  period  of  life  at  which  asthma  may  not 
make  its  appearance — from  the  earliest  infancy  to  old  age.  In 
thirty-eight  cases  noted  by  Dr.  Hyde  Salter,  the  first  access  of  the 
paroxysm  occurred  in  seven  during  the  first  year  of  life.  In 
one  of  these,  symptoms  of  asthma  were  noticed  at  fourteen  days 
old;  in  another  at  twenty-eigtU  days;  in  another  at  three  months; 
in  another  at  one  year;  and  in  three  "during  the  first  year." 
Many  of  the  best-marked  and  purest  asthmatic  cases  date  from 
early  infancy — so  early  in  some  that  it  were  difficult  to  say 
the  disease  was  not  truly  congenitaL  It  is  evidently  very  often 
dependent  upon  hereditary  transmission  and  conformation ;  and  in 
all  such  cases  of  its  early  development  tliere  was  a  history  of 
its  inheritance  (Hyde  Salter).  Mr.  T.  L.  Pridham,  of  Bideford, 
has  totced  its  hereditary  origin  in  nine  out  of  ten  cases,  and 
relates  a  case  of  asthma  which  commenced  as  early  as  seven 
years  of  age.  Out  of  Uiirty-five  cases  in  which  Dr.  Salter  has 
noted  this  circumstance,  he  found  distinct  traces  of  inheritance 
in  fimrteen.     The    melancholic   temperaments,    the    sanguineo- 
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melancliolicp  the  nervous,  and  the  Irritable,  ai'e  most  liable  to 
the  affection;  and  the  male  sex  is  much  more  dispoised  to  it 
than  the  female  (Wood).  Accoi-ding  to  the  experience  of  Mn 
Pridbam,  about  80  jTef*  ce^it  of  the  cases  are  men. 

It  is  believed  by  not  a  few  to  be  connected  with  the  gouty  or 
rlieumatic  diathesis.  The  disposition  of  the  attacks  to  recur  at 
distant  but  gradually  diminishing  intervals ;  the  division  of  eaeh 
attack  into  nightly  paroxysms,  with  marked  remissions  during 
the  day;  the  duration  of  the  earliest  fits  Ibr  several  days  or  a 
week,  ai-e  all  circumstances  which  point  to  the  constitutional 
nature  of  the  affection.  Many  of  the  caae®  recorded  hy  Mr. 
Pridham  inherited  gout;  and  in  some  instances  both  di^ases 
could  be  traced  in  the  family;  and  in  more  than  one  instanco 
where  gout  and  asthma  had  prevailed  in  previous  generations 
there  wcihi*  alternate  attacks  of  asthma  and  of  gout.  He  found 
that  when  women  were  the  subjects  of  asthma,  gout  prevailed  in 
their  families  in  a  larger  proportion  than  in  men. 

The  liest  descriptions  of  the  phenomena  of  asthma  have  been 
given  by  medical  men  who  have  themselves  suffered  from  it — 
lor  example.  Dr.  Bree  and  Sir  John  Floyer,  both  of  whom  were 
asthmatics  (Good).  Asthmatic  patients  generally  hve  to  a 
good  old  age.  Tlie  lungs  undergo  dilatation  of  the  ai!'*cells, 
which  dilatation  does  not  much  interfere  with  their  normal 
action  when  free  from  attack.  It  produces  emphysema  in  the 
same  way  that  bronchi tis  does,  and  leads  to  hypertrophy  and 
dilatation  of  the  right  side  of  the  heart  In  those  cases  of 
asthma  whicli  have  been  described  as  dyspeptic,  the  powers  of 
digestion  are  insufficient  to  assimilate  the  food  taken,  and  such 
patients  can  never  with  impunity  eat  and  drink  as  other  people 
do;  and  wherever  the  disease  has  occurred  iii  any  member  of  a 
family  for  one,  two,  or  even  three  genemtions  back,  such  ex- 
citing cauf^ea  as  imprudence  in  eating  or  drinking,  an  attack  of 
bronchitis  or  influenza,  atmospheric  influeneea,  certain  odours, 
mental  excitement,  and  the  like,  may  at  any  time  or  periiid  of 
life  bring  to  light  this  peculiar  disease;  but  unless  in  constitu- 
tions predisposed  to  the  disease,  such  exciting  c^iuses  have  no 
inSuence  upon  iU  developmenl  Asthmatic  people^  for  the  most 
part,  are  said  to  be  gifted  with  great  energ}%  aud  talents  fur 
beyond  the  lot  of  ordinary  people.  They  are  generally  courageous 
and  resolute;  and  those  in  humble  life  ijossess  intellectual  attain* 
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ments  far  beyond  their  station;  and  all  generally  excel  in  what- 
ever subject  of  study  they  are  disposed  to  follow  (Pridham).  The 
experience  of  Dr.  Hyde  Salter,  however,  does  not  bear  out  this 
statement.  A  knowledge  of  the  state  of  the  blood  and  of  the 
physiology  of  digestion,  embracing  a  knowledge  of  the  amount  of 
the  urinary  and  other  excreta,  and  especially  of  the  peculiar  ex- 
pectoration, in  relation  to  diet  and  temperature,  is  of  great 
importance  to  be  known  in  cases  of  asthma.  Dr.  Sidney  Binger, 
the  Professor  of  Therapeutics  in  University  College,  has  made  one 
series  of  accurate  observations  relative  to  the  urinary  excreta  in  a 
ca^  of  asthma.  He  found  in  the  hoxjis  immediately  succeeding 
the  fit  that  a  remarkable  diminution  of  the  urea  and  chloride  of 
sodium  occurred,  which  implied  a  considerable  arrest  either  of 
formation  or  of  elimination,  probably  the  former  (Parkes,  L  c,  p. 
319).  The  urine  at  the  commencement  of  an  attack  is  genendly 
abundant  and  colourless,  like  what  is  known  by  the  name  of 
"nervous  urine;"  later  in  the  attack  it  is  often  extremely  dark 
and  scanty,  and  is  sometimes  almost  suppressed  (Hyde  Salter). 

Mr.  Pridham  observed  in  one  of  his  cases  that  the  urine  was 
suspended  during  an  attack,  on  the  subsidence  of  which  there 
occurred  an  enormous  secretion  of  it,  of  a  dark  colour,  and  loaded 
with  lithates. 

Dr.  Hyde  Salter  has  clearly  shown  that  the  dyspnoea  of  the 
asthmatic  paroxysm  is  due  to  spasmodic  contraction  of  the 
bronchial  tubes;  that  the  phenomena  of  the  paroxysm  are  in  a 
great  measure  those  of  an  excito-motory  kind — in  other  words, 
due  to  reflex  action. 

The  exciting  causes  of  the  paroxysms  are  mainly  due  to  fatigue 
and  physical  exhaustion — sudden  or  violent  mental  emotion — 
certain  conditions  of  the  digestive  organs — agastric  irritation — the 
irritation  of  a  loaded  rectum — irritation  of  an  eruption  on  the 
skin  and  its  sudden  subsidence.  The  irritation  of  certain  sub- 
stances and  articles  of  food,  such  as  cheese,  nuts,  almonds,  and 
raisins,  sweet  things  generally,  salted  meats,  condiments,  preserved 
and  highly  seasoned  foods,  fermented  liquors,  especially  malt 
liquors,  and  sweet  wines. 

The  Formf  of  Agthma  have  been  variously  described  under  the 
following  names: — peptic  or  dyspeptic  asthma,  congestive  asthma, 
kay  adhma,  hysteric  astlima,  and  spasmodic  asthma;  but  seeing 
that  all  true  asthma  is  spasmodic,  the  classification  proposed  by 
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Dr.  Hyde  Salter  is  perhaps  the  best,  inasmuch  as  it  suggests  the 
necessity  for  examining  into  the  various  influences  which  act 
on  the  nervous  system  in  each  case,  and  enables  the  physician 
to  arrange  the  basis  of  treatment  accordingly.     It  is  as  follows : — 

Class  L  Those  cases  in  which  the  provocatives  of  the  attack 
are  manifest,  in  which  the  lungs  seem  to  be  mainly  concerned, 
the  source  of  irritation  being  applied  to  them,  as  some  material 
respired  which  provokes  the  bronchial  tubes  to  spasms  by  direct 
contact  with  their  mucous  surface  {e.  g..  Asthma  from  fog,  smoke; 
fumes  of  various  kinds,  Ipeoaciuinha  powder,  or  that  of  hay; 
from  animal  emanations;  from  certain  atmospheres;  and,  lastly, 
from  blood  poisoning,  as  after  beer,  wine,  and  sweets). 

Class  II.  Those  cases  which  acknowledge  a  reflex  source  of 
their  development  Of  these,  five  varieties  are  easily  indicated  : 
— (1.)  Those  in  which  the  asthma  follows  an  error  in  diet,  or 
supervenes  on  a  full  meal ;  (2.)  Those  in  which  the  source  of 
irritation  is  transmitted  from  a  loaded  rectum  or  from  uterine 
irritation;  (3.)  Those  in  which  it  arises  from  the  sudden  ap- 
plication of  cold;  (4.)  Emotional  asthma;  (5.)  Periodic  asthma^ 

Class  III.  Asthma  complicating  bronchitis,  heart  disease,  or 
pulmonary  emphysema. 

On  inspecting  the  chest  of  a  patient  labouring  under  a  severe 
paroxysm  of  asthma,  the  whole  upper  part  seems  almost  motion- 
less, while  the  inferior  portions  are  acting  within  a  veiy  confined 
range.  All  the  muscles  passing  from  the  head  to  the  shoulders, 
clavicles,  and  ribs  are  rigid.  The  abdominal  muscles,  however, 
act  most  powerfully  to  increase  the  capacity  of  the  chest,  and  its 
.  walls  are  kept  fixed  in  a  condition  of  extreme  inspiration.  The 
chest  is  enlarged  in  every  way,  the  diaphragm  descends,  the 
abdomen  seems  fuller,  and  its  girth  is  increased.  The  stethosco{>e 
teaches  \is  that  the  whole  of  the  lungs,  but  particularly  the  pos- 
terior lungs,  are  labouring  with  a  loud  and  deep  sibilous  sonorous 
wheeze,  accompanied  with  a  mucous  rattle,  sometimes  loudest 
on  inspiration  and  sometimes  on  expiration.  No  respiratory 
murmur  exists.  Dry  tube  sounds  alone  are  heard — rhonchus 
and  sibilus  of  every  variety,  note,  and  pitch.  There  is  complete 
stagnation  of  air  in  the  chest.  The  sounds  are  so  small  that  they 
seem  to  indicate  spasmodic  constriction  of  the  smaller  tubes;  and 
the  universal  difi*usion  of  the  sound  shows  that  the  constrictions 
are  universal  over  the  smaller  tubes.     These  spasms  may  also  be 
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L^obaeiTed  to  be  constantly  changing  tfaeir  place,  disappeariog  in  one 
place  and  making  their  appearance  in  anofchcr,  so  that  the  sounds 
ape  continuaJly  changing  their  character  and  their  site.  Pcr- 
CQBaion  shows  that  the  lungs  am  distended  with  air;  and  should 
ftii  air-cell  have  burst,  a  rubbing  sound  will  be  heard,  denoting 
the  effusion  of  air  into  the  cellular  substance  of  the  lung.  As  the 
tit  subsides,  the  respiration  becomcB  puerile,  and  by  degrees  the 
breathing  returns  to  its  usual  state.  In  fatal  ca-ics  the  respiration 
becomes  tmcheal,  slight  heemorrhage  perhaps  takes  place,  and 
alter  a  severe  struggle  the  patient  dies;  hut  this  is  an  event  so 
extremely  rare  that^  from  Dr.  Hyde  Salter's  very  extensive 
experience  of  this  diaea.se.  be  believes  death  never  takes  place 
immediately  from  uncomplicated  asthma. 

The  duration  of  the  fit  variea  In  some  cases  it  lasts  a  few 
minutes,  in  others  two  or  three  hours,  in  othei's  tlje  whole 
night,   in  others  three   or  four  days,   and   in   others  as   many 

When  the  expressions  of  the  disease  are  fully  marked,  the 
appearance  of  an  asthmatic  pcnson  is  veiy  characteristic.  The 
countenance  often  bears  the  signs  of  distress.  The  shoulders 
are  more  or  less  elevated.  The  stomach  is  apt  to  be  greatly 
distended  after  eating;  the  tongue  becomes  coated,  and  there 
is  a  tendency  to  fissures  in  it;  the  eyes  red  and  prominent* 
Emaciatic^n  generally  progresses,  and  there  is  inability  to  rest 
horizontally  in  bed,  or  to  walk  up  a  hill  ITie  secretions  fi*om 
the  bowels  are  more  or  less  abnormal,  and  the  urine  passed 
gttuerally  shows  a  variable  deposit.  In  extremely  severe  cases^ 
when  remedial  measures  are  not  taken  to  suVjdue  the  constitu- 
tional affection,  the  nights  may  lie  passed  by  the  patient  in  a 
state  of  ^reat  distress.  Unable  to  lie  down  in  bed,  his  paroxysms 
may  sometimes  be  so  severe  that  he  almost  anticipates  death 
before  morning — were  it  not  that  he  becomes  accustomed  to 
the  eevere  nature  of  the  symptt^ms — till  a  copious  heavy  ex  pec- 
ion  is  with  difficulty  tli ro wn  off  from  the  lungs;  and  as 
day  advances  he  becomes  somewhat  relieved,  altbfiugh  it 
[may  l>e  passed  still  in  great  discomfort.  Asthmatic  patients  are 
genemlly  large  feeders,  although  the  desire  for  food  may  not  be 
remarkable,  believing  that  it  is  necessary  to  eat  and  drink  well, 
in  order  to  sustain  the  strength  to  encounter  the  paroxysms  of 
the  disease.     In  some  the  difMculty  of  breathing  is  constant,  and 
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alwaya  worst  after  a  meal ;  and,  as  a  mle,  they  can  never,  without 
aggravatioa  of  the  disease,  eat  and  druik  as  other  people. 

The  pulse  increases  in  frequency  towards  night,  and  subsides 
in  tho  morning. 

Many  premonitory  phenomena  indieate  the  approach  of  a 
paroxysm,  but  the  precursory  symptonis  are  liable  to  great 
variation  in  different  persons^  according  to  the  proximate  cause 
of  the  paroxysm.  Some  patients  suffer  from  fearful  headaches, 
the  approacli  of  whieh  they  dread;  and  the  heart  labours  with  so 
much  palpitation,  and  such  irregularity  of  action,  that  rupture 
of  a  biood-vessL*!  seems  imminent  Enjptions  on  the  skin  some- 
times  lessen,  and  even  disappear.  There  may  be  also  some 
warning  during  the  night  of  the  immediate  approach  of  an 
attack,  in  the  shape  of  huakiness  of  the  throat;  and  during  the 
middle  of  the  night,  or  towards  early  morning,  the  patient  is 
awakened  by  an  oppression  which  reodei's  it  impossible  for  him 
to  lie  down  again.  In  a  short  time  the  paroxysm  gains  strength, 
and  the  patient  breathes  ns  it  were  by  jerks,  each  aspiration 
being  accompanied  by  a  spasmodic  effort,  which  seems  as  though 
it  would  burst  open  the  chest  The  contractions  of  the  muscles 
in  the  neck  and  below  the  ribs  in  front  of  the  chest  ai^  very 
great,  and  often,  at  the  same  time,  most  painful  The  attacks 
are  not  of  equal  violence  at  all  times. 

The  majority  of  asthmatics  know  tliat  an  attack  is  coming  on, 
by  certain  feelings  in  themselves,  or  by  certain  conditions  of  the 
system  of  which  they  am  aware.  The  precursory  symptoms 
generally  show  themselves  on  the  night  previous  to  the  attack, 
or  sometimes  for  two  nights  before  it,  or  even  for  a  longer  time. 
Extreme  drowsincfss  and  sleepiness  are  common  precursory  phe- 
nomena which  indicate  the  approach  of  a  paroxysm^^the  com- 
mencement of  the  nervous  condition  of  which  the  succeeding 
respiratory  phenomena  are  the  more  complete  development;  and 
such  prcciii'sory  phenomena  must  be  looked  upon  as  an  integral 
part  of  the  paroxysm  (Hyde  Salteh). 

Extreme  wakefulness,  unusual  mental  activity  and  buoyancy 
of  spirits,  constitute  another  mi  of  premonitory  phenomena  seen 
in  soma  other  asthmatics;  and  Dr.  Salter  mentions  a  case  in 
which  ophthalmia  always  ushered  in  the  paroxysm  of  asthma. 
At  other  times,  and  \rith  other  patients,  the  premonitory  symp- 
toms are  connected  with  the  stomach,  and  consist  especially  of 
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loes  of  appetite,  HatuIeDce,  costivene^,  and  certain  peculiar 
itneasy^  seosatioos  in  the  epig^striutrL 

Thft  titne,  according  to  Dr.  Halter,  at  which  a  paraxysm  eom- 
nuencoa  i»  almost  invariably  io  the  early  morning,  from  three 
to  mx  o'clock  In  some  the  iiisiial  time  is  the  evening,  just  after 
getting  into  bed,  ftnd  before  going  to  sleep-  Even  in  such  taseB  as 
night  watchmen,  who  turn  day  into  night  and  night  into  day, 
I>r,  Halter  relates  that,  though  the  ordinary  time^  of  sleeping  and 
waking  were  transposed,  tho  piiroxysm  came  on  at  the  usuid  time 
— ^from  tive  to  six  in  the  morning,  towards  the  end  of  the  vigiJ, 
when  the  patient  was  up  and  awake. 

Profuse  diu}rm€  not  unfrequently  attenda  the  first  stage  of  a 
paiT>xysm  of  aetfama.  The  urine  is  then  a  paltj  limpid  water, 
exmctly  like  the  nrine  of  hysteria.  This  abundant  watery  secretion 
comes  on  soon  after  the  paroxysm  commences,  and  generally 
tflfits  for  the  first  three  or  four  hom^,  when  it  ceases  altogether, 

Ktuixitffic  pain  constitutes  anotljer  early  symptom,  in  the  form 
of  deep*seated,  aehing,  constant,  and  wearying  pains  in  the  limbs, 
joints,  or  testicles. 

The  charaetariBtic  wheemng  of  a  commencing  paroxysm  gener- 
ally commences  while  the  patient  h  yet  asleep;  and  as  the 
difficulty  of  breathing  increases,  he  gradually  or  partially  awakes, 
and  sits  up  in  bed  'Vin  a  miserable  half-consciousness  of  his 
eondiiion."  A  temporary  abatement  occurs,  and  sleep  may  again 
overpower  him,  to  be  again  awoke,  and  again  to  sit  up.  By  and 
by  the  stniggle  cciises  between  sleep  and  the  fidl  expression  of 
the  paroxysm,  Tlie  dgspncea  increases,  so  that  he  can  He  back 
no  more.  He  throws  himself  forwaids,  plants  his  ellwws  on  his 
knees,  and,  witl*  Hxed  head  and  elevated  shoulders,  labours  for  his 
breath  like  a  dying  man.  A  most  distrea^ing  spectacle  is  now 
prescnt4?d  by  the  asthmatic.  If  he  moves  at  all,  it  is  with  the 
greatest  difficulty,  cree|»ing  by  stages  from  one  piece  of  furniture 
(0  another.  Most  cfnimiouly  he  sits  fixed  in  a  chair,  immovable, 
unable  to  speak,  or  even  i>erhaps  to  move  bis  head  in  answer 
lo  questiuna  His  back  is  rounded,  his  gait  stooping.  His 
chest,  bjick,  shoulders,  and  head  are  fixed;  and  when  he  looks 
from  object  to  object,  he  merely  turns  Ids  eyes  like  a  person  with 
a  stiff  neck  His  shoulders  are  raised  almost  to  his  ears,  and  his 
head  thrown  back  and  buried  between  them.  The  better  to 
raise  his  shoulder^^  nnd  to  spsre  DinscuJar  effort,  be  fixes  Vi^ 
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elbows  on  the  arms  of  the  chair;  or  he  plants  his  hands  on 
his  knees ;  or  he  leans  forward  on  a  table ;  or  sits  across  a  chair, 
and  leans  over  the  back  of  it;  or  he  stands  grasping  the  back 
of  a  chair,  and  throwing  his  weight  upon  ii  In  this  latter  at- 
titude Dr.  Salter  has  known  a  patient  stand  for  two  days  and 
nights  unable  to  move.  Sometimes  the  patient  may  lean  against 
a  chest  of  drawers  or  some  piece  of  furniture  sufficiently  high 
to  rest  his  elbows  upon  in  a  standing  position.  At  every  breath 
the  head  is  thrown  back,  the  shoulders  still  more  raised,  and 
the  mouth  a  little  opened,  with  a  gasping  movement.  The  ex- 
pression is  anxious  and  distressed.  The  eyes  are  wide  opened, 
strained,  turgid,  and  suffused.  The  face  is  pallid;  and  if  the 
dyspnoea  is  extreme  and  prolonged,  it  becomes  slightly  cyanotic. 
The  labour  of  breathing  is  so  great  that  beads  of  perspiration 
stand  on  the  forehead,  or  even  run  down  in  drops  upon  the  face, 
which  the  attendant  must  constantly  wipe  off,  for  the  patient  is 
so  engrossed  with  his  sufferings  and  the  labour  of  breathing  that 
he  is  almost  unconscious  of  what  is  going  on  around  him ;  or  he 
is  impatient  and  intolerant  of  the  assiduities  of  those  who  are  in 
vain  trying  to  give  him  some  relief 

If  the  bronchial  spasm  is  protracted  and  intense,  the  tempera- 
ture falls:  the  oxygenation  of  the  blood  is  so  imperfectly  per- 
formed, from  the  sparing  supply  of  air,  that  it  is  inadequate  to  the 
maintenance  of  the  normal  temperature.  The  extremities  espe- 
cially get  cold,  blue,  and  shrunken ;  but  while  the  temperature  is 
thus  depressed  the  perspiration  may  be  profuse.  This  union  of 
coldness  and  sweat,  combined  with  the  duskiness  and  pallor  of 
the  skin,  gives  to  the  asthmatic  so  much  the  appearance  of  a 
dying  man  that  sometimes  even  the  initiated  may  fear  that  death 
is  impending. 

The  pulse  during  the  paroxysm  is  always  small;  and  small  and 
feeble  in  proportion  to  the  intensity  of  the  dyspnoea — due  to  pul- 
monary capillary  arrest;  and  immediately  the  paroxysm  yields, 
the  pulse  begins  to  resume  its  normal  volume. 

Itching  under  the  chin  is  a  common  symptom  of  an  approach- 
ing paroxysm  of  asthma.  This  itching  is  incessant,  of  an  indefi- 
nite creeping  character,  and  scratching  does  not  relieve  it.  It  often 
extends  over  the  sternum  and  between  the  shoulders.  It  appears 
the  moment  the  first  tightness  of  breathing  is  felt,  and  subsides 
when  the  paroxysm  has  become  confirmed. 
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The  most  exhaustive  monograph  on  this  disease  is  that  by  Dr. 
Hyde  Salter,  F.RS.,  Physician  to  the  Charing  Cross  Hospital; 
and  the  reader  desirous  of  more  full  details  will  do  well  to 
consult  his  work  on  Asthma;  its  Pathology  and  Treatment. 

Diagnosis. — The  preceding  account  of  the  pathology  and  symp- 
toms of  asthma  renders  it  obvious  that  it  may  not  easily  be 
confounded  with  any  disease  of  the  chest  or  larynx,  if  auscultation 
and  percussion  are  carefully  attended  to,  and  with  a  due  regard  to 
the  history  of  the  case.  The  sudden  attacks  of  the  paroxysms, 
the  short  periods  of  their  duration,  the  violence  of  the  symptoms 
at  the  time,  their  returning  after  intervals  of  comparative  ease 
and  of  tolerable  health,  are  sufficient  to  characterize  the  disease. 

It  is  only  when  asthma  complicates  other  diseases  that  its 
diagnosis  may  be  obscure  and  its  treatment  uncertain. 

The  diseases  with  which  it  has  been  confounded  are, — (1.) 
Spasmodic  affections  of  the  larynx;  (2.)  Severe  cases  of  sudden 
and  a^ute  bronchitis;  (3.)  Angina  pectoris;  (4 J  Hydrothorax. 

The  disease  is  also  sometimes  associated  with  the  development  of 
lesions  of  the  heart  and  great  vessels,  and  ultimately  leads  to  them. 

The  character  of  the  dyspncea  in  asthma  is  also  quite  peculiar. 
It  is  unlike  the  dyspnoea  of  heart  disease,  or  of  that  of  bronchitis, 
or  of  that  of  emphysema;  the  distinctive  features  of  each  of 
which  are  as  follow  (Salter): — 

Heart  dyspnoea  is  intolerant  of  the  slightest  exertion,  or  of  the 
recumbent  position,  and  sitting  up  or  stillness  may  cure  for  the 
time  the  most  violent  paroxysm:  the  breathing,  too,  of  heart 
dyspnoea  has  a  panting  and  gasping  character,  and  not  the 
wheezing,  labouring  character  of  asthma. 

Bronchitic  dyspnoea  is  short,  crepitous,  and  accompanied  with 
cough. 

The  dyspnoea  of  asthma  is  often  long-dmwn,  dry,  and  without 
cough;  it  gives  the  most  positive  evidence  of  naiTowing  of  the 
air-passages,  and  is  of  such  a  nature  as  to  shut  off  the  air-supply. 
The  wheezing,  or  shrill  sibilant  whistle,  is  positive  evidence  of 
bronchial  contraction,  which  is  ever  changing  its  place.  Spas- 
modic stricture  of  the  minute  air-tubes  thus  explains,  as  Dr. 
Hyde  Salter  clearly  demonstrates,  the  sudden  access  and  departure 
of  the  dyspnoea  in  asthma. 

The  dyspncea  of  emphysema  is  abiding,  varies  but  little,  and 
has  no  wheeze. 
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The  Treatment  of  Asthma  comprises  what  should  be  done  during 
the  fit,  and  what  should  be  done  during  the  intervals,  with  a 
view  to  correct  the  constitutional  state  which  every  now  and  then 
culminates  in  a  paroxysm  of  asthma. 

When  the  patient  is  labouring  under  a  fit  of  either  of  the 
forms  of  asthma,  our  efforts  must  be  directed  to  tranquillize  his 
suffering  and  to  shorten  the  attack;  but  so  capricious  is  this 
disease  that  what  will  benefit  the  patient  in  one  attack  will 
be  of  little  use  in  another.  As  a  general  rule,  however,  any 
exciting  cause  actually  present  and  in  operation  must  be  re- 
moved: an  undigested  meal,  or  constipation,  must  be  got  rid  of — 
relieved  by  an  emetic  in  the  one  case  or  by  an  enema  in  the 
other;  the  patient  should  be  supported  by  strictly  tonic  regimen; 
and  otmphor  miaiuiY,  to  the  extent  of  about  an  ounce  and  a  half, 
combined  with  a  drachm  of  the  spirit  of  nitrous  ether  and  some 
morphia,  may  be  given  every  hour,  or  every  two  hours,  for  a 
short  time.  If  the  head  should  be  affected  by  the  opium,  some 
milder  narcotic  should  be  substituted,  as  tincture  of  hyoscyamus,  to 
the  extent  of  about  fifteen  drops  for  each  dose.  In  other  cases,  or 
in  other  attacks,  asafoeiida,  cctstor,  musk,  or  hydrocyanic  acid,  to 
the  extent  of  Tl\,iij.,  every  six  hours>  may  be  substituted.  Again,  if 
the  fit  should  occur  after  a  hearty  meal,  and  after  an  emetic  has 
lH>en  given  to  empty  the  stomach,  the  tincture  of  rhubarb  or  the 
suliAate  ofmaffuesia  should  be  continued  in  repeated  small  do6e& 
If  the  uttiiek  he  long,  arrow-root  or  sago,  with  small  quantities  of 
wine  or  brandy,  should  be  given  to  support  the  patient  imder  his 
laborious  and  exhausting  suflleringSw  Ipecacuanha,  tartar  emetic, 
and  ^)kt(MM>  aiv  the  drugs  which  most  rapidly  relax  spasm  as 
direct  depressants  There  is>  however,  great  danger  in  the  use 
of  the  latter,  fn^m  unmanageable  and  dangerous  collapsa  And 
tobacco  ought  never  to  be  indulged  in  by  the  asthmatic,  except 
as  an  agent  in  the  cure  of  his  disease;  for  then  only  can  be  look 
to  it  for  relief  Ipeiticuanha  is  the  most  manageable  of  these 
remeilies.  and  ought  to  Ih>  given  in  a  dose  of  twenty  grains  at  the 
oiiaet  i>f  the  )>an.xxysiu.  The  tobacco  should  be  smoked  frcNn  a  pipe. 
Ttie  feelings  of  the  sutiefer  should  be  consulted  as  to  the  teaat- 
perature  to  which  he  should  be  exposed  during  the  paioxysm. 
\Vhe^  there  is  oi^^iic  leeiiHi  of  the  heart  and  large  vessels,  the 
firesh  air  is  extremely  grateful  and  reviving,  its  coJdneas  giviii^ 
power  to  the  ciivulating  organs,  and,  by  lowering  the  temperature 
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nf  the  body,  enables  the  patient  to  live  oa  a  smaller  quantity  of 
oxj^gecL  It  is  on  thb  principle  tliat  the  dog*  barbaraiialy  asphyx- 
iated by  the  eflBuviuro  of  the  Grotto  del  Cane,  for  thci  amnsernent 
uf  travellers,  is  thrown  into  the  water,  whtn-e  he  is  able  k)  bn*athe 
at  the  temperatare  of  the  water,  wlien  he  woald  have  died  at  tlie 
itnre  of  the  atmosphere.  Tiie  ttmd  also,  when  cooled 
will  live  for  an  incredible  length  nf  time  encAsed  in  plaster 
of  Paris;  but  if  hia  body  has  a  high  temperature  the  experiment 
18  Boon  fatal  On  the  cont^l^5^  when  the  paroxysm  is  purely  a 
spuim  of  the  bronchial  tubes,  warmth,  by  relaxiug  the  spmsm  of 
the  bronchial  tubes  at  their  ultimate  divisions,  is  generally  more 
useful  than  cold 

But  it  IB  the  treatment  during  the  interv^al  which  is  all-impor- 
iit;  so  much  so,  that  few  cases  will  >je  found  of  true  spLismodie 
dsthma  which  is  not  entirely  under  the  control  of  well-regulated 
dietetic  niauagement.  "  More  is  to  Ije  done  for  adkwatic  palieiita 
on  the  side  of  the  stomacli  than  in  any  other  direction ;"  and  by 
many  observing  and  thoughtful  ]>hy^icians  dietetic  treatment  is 
regarded  as  the  only  certain  treatment  of  asthma.  Mr.  Pridham, 
of  Bideford,  in  BevonKhire,  has  been  very  successful  in  the 
imwagement  of  fusthmatic  cases,  by  extrnmely  strict  dietetic 
treatment  and  sedatives  during  the  intervals  of  the  paroxysms 
{Brit  JdeiL  Jounud^  June  9  to  December  29, 1860).  His  plan 
of  treatment  is  somewhat  as  follows: — The  secretions  fix)m  the 
bowels  are  first  (jf  all  to  be  corrected  by  the  follow  Log  pill  at 
bediune,  followed  by  a  saline  aperient  in  the  morning : — 

It-  PilulflB  Aloes  cum  Myrrb^^  gr.  ill;  PihdBe  Hytlrargyri,  gr.  i.; 
Extracti  TaraJtacij  gr,  li.;  Ex.tnicti  Strsnimonn,  gr.  »&;  M.  Fiant.  pil.  ii. 

Or  giving  every  alternate  night,  in  the  form  of  a  pill» — 

IL  Pil,  Hyd,  gr.  Iv.;  Pulv,  Ii>ecac,  gr.  L 

And  on  the  following  morning^— * 

Mist  Senna;  comp,,  Ji.;  Bicarbonatis  MagneaiBe,  gr.  x,;  Bicarlxiimti?* 
Sfrtbe,  gr,  Tiii;  and  dadng  the  day^  giuall  dostja  of  Goai pound  Rhubarb 
Powder. 

After  having  thus  attended  to  the  general  secretions  for  ahout 
ten  days,  the  strict  dietary  system  is  to  be  commenced. 
The  diet  must  be  regularly  weighed  out,  and  adhered  to  witli 
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the  greatest  strictness,  the  hours  of  meals  being  most  rigidly 
fixed  as  follows: — 

Breakfast  at  eight  A.M.,  to  consist  of  half  a  pint  of  green  tea  or 
coffee,  with  a  little  cream,  and  two  ounces  of  dry  stale  bread. 

Dinner  at  one  P.M.,  to  consist  of  two  ounces  of  fresh  beef  or 
mutton,  without  fat  or  skin,  and  two  ounces  of  dry  stale  bread 
or  well-boiled  rice ;  three  hours  after  dinner  (not  sooner)  half  a 
pint  of  weak  brandy  and  water,  or  whisky  and  water,  or  dry 
sherry  and  water,  may  be  taken,  or  toast-water  ad  libitum. 

Supper  at  seven  p.m.,  to  consist  of  two  ounces  of  meat  as  before, 
with  two  ounces  of  dry  stale  bread. 

The  patient  is  not  to  be  allowed  to  drink  any  fluid  whatever 
within  one  hour  before  his  dinner  or  supper,  and  not  until  three 
hours  after  either  of  these  meals.  At  other  times  he  is  not 
limited  as  to  drinks,  otherwise  than  that  all  malt  liquors  are  to 
be  prohibited.  Soda  or  seUzer-wBteT  may  be  indulged  in  at  other 
times  when  thirsty. 

With  this  dietetic  treatment  sedatives  are  to  be  given  as 
follows : — 

Three  gi-ains  of  the  Extract  of  Conium  are  to  be  taken  four  times 
a  day — namely,  at  the  houra  of  seven,  twelve,  five,  and  ten, — the  dose  to 
be  gradually  increased  to  five  grains  four  times  a  day.  To  each  of  these 
pills  a  fourth  of  a  grain  of  the  Extract  of  Indian  Hemp  may  be  added, 
which  may  be  gradually  increased  to  one  grain  in  each  dose. 

Under  this  treatment  in  a  few  days  the  distressing  symptoms 
may  be  expected  to  subside;  and  after  the  regimen  has  been 
strictly  persevered  in  for  at  least  a  month,  two  ounces  more  of 
meat  may  be  permitted,  if  digestion  is  found  to  be  sufficient. 
The  stools  must  be  repeatedly  seen  by  the  physician;  and  the 
stomach  must  not  have  more  to  do  than  it  can  accomplish.  The 
powers  of  digestion  are  known  to  be  recovering  when  the 
stomach  craves  for  food  as  the  hour  of  nourishment  arrives. 
If  flesh  is  gained,  strength  improves ;  and  while  the  tongue  cleans, 
the  appetite  improves,  the  distension  of  the  stomach  lessens, 
and  there  is  sufficient  evidence  that  the  powers  of  digestion  are 
recovering.  Great  encouragement  is  then  given  for  the  physician 
and  for  the  patient  to  follow  up  the  line  of  treatment  which  is 
here  indicated.  The  patient  ought  also  to  be  able  to  sleep  six 
or  seven  hours  at  a  time,  and  to  lie  in  bed  all  night.    If  these 
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results  follow,  the  ultimate  cure  of  the  disease  may  be  looked 
for;  but  it  may  at  the  same  time  be  taken  for  granted  that 
the  asthmatic  can  never  with  impunity  eat  and  drink  as  other 
|)eople.  It  is  only  by  the  exercise  of  such  self-denial  as  is 
implied  in  the  carrying  out  of  such  instructions  that  the  patient 
has  it  in  his  own  power  to  live  a  life  of  comparative  ease  and 
comfort  Many  such  patients  who  are  not  possessed  of  such 
resolution,  self-denial,  and  strength  of  mind,  will  say  such  dieting 
does  not  suit  their  constitution,  and  that  consequently  they 
cannot  or  will  not  persevere ;  but  no  trial  of  the  remedy  can  be 
considered  sufficient  which  does  not  embrace  a  period  of  at  least 
six  months,  the  physician  taking  care  to  ascertain — (1.)  The 
weight  of  the  patient,  his  age  and  height,  before  commencing  any 
treatment ;  (2.)  The  state  of  his  excreta,  and  the  amount  of  the 
urinary  elements — especially  the  urea,  the  uric  acid,  and  the  like ; 
(3.)  During  the  course  of  the  treatment,  at  stated  times,  such 
pbj^siological  information  ought  to  be  regularly  obtained- 

It  is  confessedly  difficult  to  persuade  many  people  to  live  so 
abstemiously,  for  many  cannot  control  their  appetite;  or  they 
believe  that  in  so  limiting  themselves  in  regard  to  diet  they  will 
injure  their  constitution. 

The  abnormal  ravenousness  of  appetite  it  is  therefore  necessary 
to  subdue  by  sedatives  other  than  opiates.  Asthmatics  are  gener- 
ally dyspeptics ;  and  as  a  result  of  the  experience  of  Dr.  H.  Salter, 
the  most  simple  rule  regarding  the  diet  is: — Let  no  food  be  taken 
after  such  a  time  in  the  day  as  will  allow  digestion  being  com- 
pleted or  the  stomach  empty  before  going  to  bed.  The  time 
when  the  last  solid  food  should  be  taken  will  depend  upon  what 
the  bedtime  is.  If  ten,  or  half-past,  then  three  or  four  should  be 
the  dinner  hour,  after  which  no  more  solid  food  should  be  taken. 

Dr.  Salter's  dietary  in  cases  of  asthma  would  be  something  as 
follows: — Breakfast — A  breakfast  cup  of  bread  and  milk,  an  egg, 
or  a  mutton  chop,  or  some  cold  chicken  or  game.  Tea  is  better 
than  coffee,  and  milk  and  water  better  than  either.  Dinner  (not 
before  two  or  four  o'clock). — Mutton  ought  to  be  the  staple  diet ; 
beef  or  lamb  rarely,  pork  or  veal  never.  Succulent  vegetable  or , 
|K>tato  may  be  eaten,  and  a  little  farinaceous  pudding  or  stewed 
fruit,  or  fruit  out  of  a  tart,  should  conclude  the  dinner.  Water 
is  the  best  fluid  to  drink,  and  there  should  be  no  cheese  and  no 
deawrt 
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Tbe  qnantitj  of  food  eaten  should  be  small,  and  therE£:>re 
highly  nntritioos,  exteemely  digestible,  and  c^  the  simplest  and 
pl^nest  kind* 

Open  air  exercise  most  be  freely  taken,  bat  not  within  three 
boars  after  eating  animal  food,  and  the  exercise  must  be  always 
flbort  of  fatigue.  The  greatest  punctuality  is  necessary  to  be 
attended  to  a^  regards  the  taking  of  food  as  well  as  medicine: 
and  the  bowels  should  be  caused  to  act  immediately  after  break- 
fast, either  naturally  or  by  means  of  an  enema.  In  truth,  success 
greatly  depends  on  the  regularity  with  which  all  the  functions  of 
the  hi/dy  can  be  performed;  and  care  should  be  taken  to  rest  the 
body  and  mind  at  least  for  one  hour  afler  food.  Smoking  stra- 
monium, the  inhalation  of  chloroform,  and  the  like,  although  they 
apfiear  to  soothe  and  mitigate  the  paroxysm  in  some  cases,  yet 
they  do  not  appear  to  skcnien  the  attack  in  any. 

The  fumes  of  eiramoriium  are  to  be  collected  in  an  inverted 
glass  bowl  with  a  narrow  mouth.  The  bowl  being  charged  to  its 
full,  is  placed  under  the  mouth  of  the  patient,  who  is  directed  to 
inhale,  to  the  fullest  extent  in  his  power,  the  smoke  which  has 
been  crillected  in  the  bowL  Or  the  stramonium  may  be  smoked 
as  tol^acco  is  smoked,  then  puff  the  smoke  into  a  tumbler,  and 
inljalo  it  cold  into  the  lungs  (Bullar).  Or  it  might  be  smoked 
as  an  Eastern  smokes  the  Oriental  hookah,  in  which  the  smoke  is 
purified  by  being  passed  through  water.  Savory  and  Moore  pre- 
I>are  cigars  and  cigarettes  of  stramonium.  The  fumes  of  brown 
paper  saturated  with  a  solution  of  nitrate  of  potash  sometimes 
alsr>  relieve  the  si^asms. 

Indian  hemp,  in  doses  of  from  two  to  four  grains  of  the  extract, 
or  thirty  minims  of  the  tincture,  will  often  relieve  the  spasm  for 
the  time  Ijeing,  but  may  fail  ever  afler,  (See  Watson,  Lectures  on 
five  Practice  of  Physic,  vol.  il) 

THE  CACHEXIA  ASSOCIATED  WITH  CANCERS- Carcinoma. 

Definition. — A  disease  inlierent  by  birth,  or  oihenmse  inbred. 
Its  presence  and  complete  development  is  indicated  by  the  occur- 
rence of  peculiar  gixtwtfis  in  different  parts  of  the  body,  to  which 
the  names  of  cancers  or  malignant  growths,  have  been  applied. 
The  malignant  cluiracter  of  carcinoma  is  indicated  by  one  or 
more  of  the  following  condUions:  —  Constant  progress  of  the 
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ffrowthsy  their  continuing  to  return  after  eoctirpcUion,  not  only  in 
the  origirud  seat,  hut  in  the  distant  and  internal  parts  of  the 
body;  destroying  and  absorbing  the  invaded  textures;  infiltraH/ng 
the  tissue;  and  tending  to  mippurate,  and  to  affect  the  glands  to 
which  the  lymphatics  lead  from  the  seat  of  local  lesion.  The  in- 
crease and  nutrition  of  these  growths  produce  a  peculiar  maras- 
mus, which  tends  to  termvnate  in  death.  The  anatomical  consti- 
tution of  the  new  growths  is  heterologous. 

Pftthology. — ^The  morbid  condition  of  the  body,  the  ill-health  or 
cachexia,  which  is  associated  with  cancers  cannot  be  referred  to 
the  blood  alone.  Indeed,  we  have  no  direct  proofs  that  the  blood 
is  peculiarly  affected.  We  cannot  find  in  it  anything  distinctive 
or  peculiar  to  the  cancerous  diathesis,  either  by  microscopic  or 
chemical  investigation.  But  while  none  can  doubt  the  existence 
of  a  cancerous  cachexia,  we  have  no  positive  knowledge  concern- 
ing the  state  of  the  blood  in  cancerous  states  of  the  body.  It 
is  rather  inferred,  from  various  considerations,  that  a  peculiar 
material  is  separated  from  the  blood,  and  is  constantly  being 
renewed  in  the  formation  of  cancers.  There  are  no  germs  in  the 
blood  previous  to  the  development  of  a  cancer-tumor  which  can 
be  recognized  as  a  cancer-structure.  It  is  evident,  however,  that 
a  specific  state  of  the  system  exists  in  the  cachexia  associated  with 
cancer, — (1.)  Because  all  parts  of  the  body  are  liable  to  be  infil- 
trated with  the  peculiar  and  specific  growths  which  constitute  the 
"  cancers  or  malignant  tumors,"  and  that  without  any  direct  com- 
munication with  the  place  where  the  first  growth  took  place ;  (2.) 
Because  the  removal  of  the  locally  diseased  part  does  not  arrest 
the  progress  of  the  constitutional  disease;  (3.)  Because  the  cancer- 
growths  tend  naturally  towards  destruction  of  life,  not  necessarily 
from  their  local  position,  but  through  a  peculiar  marasmus  which 
their  existence  establishes,  and  which  some  think  due  to  the 
demands  which  these  new  growths  make  upon  the  system  for 
increase  and  nutrition.  They  tend  also  to  destruction  of  tissue 
around  them,  and  to  suppuration.  A  continual  hectic  febrile  state 
is  established,  and  increasing  emaciation  follows  the  intense  bodily 
suffering  and  mental  anxiety  they  induce.  The  countenance  be- 
comes pale  and  anxious,  with  a  slight  leaden  hue,  the  features 
become  pinched,  and  the  lips  and  nostrils  slightly  livid.  The  pulse 
is  firequent  and  the  pains  are  severe.  At  length  there  is  generally 
I  and  weakness  of  digestion,  and  a  tickling  cough  frequently 
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fiuperveiies.  Severe  stitches  strike  through  the  local  morbid  parts, 
the  pulse  becomes  rapid  and  faltering,  the  surface  cadaverous,  the 
breathing  anxious,  and  death  alone  brings  relief, 

**  Cancerous  disease/'  says  Mr.  Paget,  "  or  a  tendency  to  it^  is 
prone  to  pass  by  inheritaiice  fmin  parent  to  offspring,  and  to 
occur  (probably  by  inheritance  of  common  properties)  in  manj* 
members  of  the  same  family  and  generation/'  but  while  there 
appears  to  be  a  tendency  to  the  hereditar}'  transmission  both  of 
cancei-ous  and  non*canceiT)us  gi-owths,  there  is  a  much  greater 
prtibability  of  the  hereditary  transmission  of  cuncerous  than  of 
ntm-mnceroii8  growtht^,  and  that  in  the  proportional  probability 
of  22'4  fbr  the  caueei^ous  and  8*2  for  the  noji-emicei^ous  (MeiL 
Tmieaand  Gazeffe,  Aug.  22,  1S57> 

There  is  abundant  ciixiumstantial  evidence  to  show  that  malig- 
nant tumors  are  of  co^isiitutwnal  origin — that  they  are  local 
manifestations  of  a  constitutiorud  disease — -that  thei*e  in  some- 
thing speeifie,  probably  elaborated  from  the  blood,  which  accu- 
mulates in  their  elements  of  structure.  This  specific  matena! 
which  composes  cancel's  is  different  from  all  the  natural  consti- 
tuents of  the  body;  is  different  from  all  the  materials  formed  in 
other  processes  of  disease;  and  is  associated  in  the  malignant 
tumor  with  structural  elements  which  must  be  regained  as 
Kpecific  and  peculiar  both  in  form  and  in  mode  of  life.  The 
main  grounds  for  this  belief  are— (1.)  The  evidences,  not  alwaj'« 
ab^lutely  demonstrable,  of  a  pre-existing  unhealthy  state  of  the 
constitution;  (2.)  The  prolonged  duration  of  the  constitutional 
stfite  wljieh  i>recodes  the  local  expression  of  the  cancerous  tumors 
— the  long-continued  elaboration,  often  extending  through  several 
genemtious — ^thus  showing  sometimes  a  tendency  to  alternation 
in  the  inheritance  of  the  inborn  state  of  ill-health;  (3.)  Tlie 
secondary'  pyrexia,  which  is  the  result  of  irritation  or  of  elimina- 
tion of  a  morbid  materiab  the  re-absorption  of  which  may  tend 
secondarily  to  affect  the  blood 

It  has  not  been  pmved  that  the  inoculation  of  cancerous  mat- 
ter is  followed  by  even  the  growth  of  cancers,  far  less  hy  the 
development  of  cancerous  cachexia;  and  there  is  eveiy  reason 
to  l>elieve  that  this  loathsome  disease  cannot  be  communicatM 
by  tlie  secretions  from  a  cancerous  ulcer.  Alibert  has  made 
dogs  swallow  the  ichorous  serosity  coUected  from  such  a  source, 
but  the  health  of  those  animals  was  not  impaired,    Dupuytren 
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has  likewise  iofcroduced  jK>rtion3  of  cancerous  paits  itito  the 
stomadis  of  many  animals — h^s  injected  the  pus  into  their  veins, 
and  into  their  different  serous  cavities,  but  without  producing 
results  different  from  Tvhat  any  other   irritiiting   matter  wouhl 
have  caused      Women,   also,   having    the   neck   of    the   u terns 
destroyed  by  cai-cinomit,  have  conceived  and  bom  children,  and 
yet  neither  the  husband  nor  child  have  appeared  to  suffer  in 
ooQsequence,    AUbert  and  others  have  likewise  inoculated  tbeni- 
selves  with  cancerous  matter,  and  yet  no  contagious  eflect  has 
I  followed.     Neither  has  this  disease  at  any  time  been  known  to 
[fx^'ult  from  accidents  incident  to  the  examination  either  of  the 
mving  or  the  dead  person  so  affected-    The  more  recent  experi- 
ments of  Harley  and  LaMrrence  upon  dogs  have  similarly  iailed 
to  inoculate  cancer.      There  are  several  cases  known,  liowever, 
[in  which  inoculation  of  cancers  having  failed  at  the  time,  yet, 
nevertheless,  the  subjects  of  inoculation  have  died  of  cancer  at 
an  advanced  period  of  litej  but  Uie  value  of  the  observation  does 
[not  as  yet  extend  beyond  a  mere  coincidence. 

Women  apjiear  to  be  more  liable  to  this  disease  than  men ;  and 
the  incrciise  i^  chiefly  due  to  cancers  of  tlie  breast  and  uterus, 
wLile  in  man  it  is  chietly  the  skin,  the  bones,  and  the  digestive 
I  Di^ns  which  suffer. 

The  mortiility  from  the  disease  goes  on  steadily  increasing  with 
I  each  successive  decade  until  the  eightieth  year  ( Walsh e). 

Age  has  also  much  influence  in  determining  the  forms  of  cancer 

i  And  the  part  affected.     Hard  cancers  are  rarely  observed  till  after 

I  forty,  and  from  tliat  j>eriod  the  liability  increases  with  age.     Its 

Ijiibst  usual  seats  are  ako  those  on  which  age  and  functional 

[activity  have  left  their  marks  upon  the  organs.    Thus  it  seldom 

occura  in  the  mamm^,  uterus,  or  in  the  ovaries ^  till  after  the 

oesmtion  of  menstruation,  nor  in  the  oi^gans  of  generation  of  the 

male  till  towards  old  age,  nor  in  the  different   portions  of  the 

I  alimentaiy  canal  till  after  forty. 

Soft  cancers  are  moEi  common  in  the  earlier  periods  of  life ;  but 
[then  also  they  are  observed  to  involve  textures  whose  functionjd 
lactivity  liiis  been  over  active,  such  as  the  glandular  parts— for 
I  escample,  the  lymphatic  and  lachrymal  glands.  —  -  _ 

The  cancerous  ciichexia  seems  to  be  particularly  inrtT«««5SS'T»v 
[physical  climate,  mental  distress,  and  anxiety;  and 
llr.  Wakhe  the  maximum  amount  of  cancerous  dis^ 
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to  occur  in  Europe,  and  is  rare  amongst  the  hospitals  of  Hobart 
Town  and  Calcutta,  and  the  natives  of  Egypt,  Algiers,  Senegal, 
Arabia,  and  the  tropical  parts  of  America. 

We  know  very  little,  however,  as  to  the  conditions  which  give 
rise  to  cancers.  In  the  words  of  Mr.  Paget — **  The  richest  and  the 
poorest  alike  seem  to  be  subject  to  it ;  so  do  the  worst  and  the 
best  fed ;  those  that  are  living  in  the  best  conditions  of  atmos- 
phere and  those  that  are  immured  in  the  worst ;  those  that  are 
cleanly  and  those  that  are  foul;  those  of  all  temperaments  and  of 
all  occupations;  those  that  appear  healthy  and  those  that  are 
diseased.  We  can  hardly  lay  our  hand  upon  any  one  of  the 
various  circumstances  of  life,  in  the  various  orders  of  society 
in  this  country,  to  which  we  can  refer  as  rendering  one  more  or 
less  liable  than  another  to  the  acquirement  of  the  cancerous 
constitution." 

The  history  of  the  development  of  cancers  makes  up  some  of 
the  dark  pages  of  Pathology ;  and  in  many  respects  the  ori^n  of 
such  tumors  are  confessedly  mysterious.  Their  first  b^nnings 
are  generally  hidden,  being  deeply  buried  in  the  tissues,  so  that 
when  a  swelling  manifests  the  possible  existence  of  a  tumor  it  is 
neganled  with  doubt  in  the  first  instance ;  and  then  by  astonish- 
ment as  well  as  dismay  at  the  rapidity  of  its  growth.  In  such 
doubts  astonishment,  and  dismay,  we  must  recognize  and  acknow- 
ledge our  ignorance. 

TW  normal  course  of  canceiwus  tumors  we  now  know  to  be 
that  of  steiady  increase — a  steady  and  certain  progress  towards 
death.  No  radical  cur?  for  cancer  is  yet  known.  The  hand  of 
death  is  most  unmistakably  stamped  upon  those  who  are  the 
sulgects  of  ouioerous  gn>wths:  and  we  sieek,  in  all  humilitr, 
to  k«m  something  fn>m  an  examination  of  the  histoiy  of  such  a 
diseias^.  Huts  to  learn  anything  firv^m  pathokigicad  gn>wthsy  they 
requiDL^  to  be  studied  and  exanuned  tH  j^a^^f^^  fivim  time  to  tune, 
in  the  course*  irf  their  developmeiit.  Tliere  are  certain  tiaf^eis  in 
palholc^*:^  as  in  phN-^i^iv^U^icid  gTv>wthSs  at  whidi  periods  alone 
the  actual  n:K>ie  of  origin  and  development  can  be  tnced.  A 
laige  oanceiv^is  ma^sss  does  not  look  veiy  pivwusing:  and  we  might 
as  well  exjvct  to  be  aWe  to  di5»«>>ver,  by  an  examination  of 
the  matnr?  fo^uss  the  dilS.^^>^nt  steps  by  which  its  or^rans  and 
{MOls  had  beon  tomnvi,  as  hope  to  be  able  to  determine  in  what 
wav  a  tumor  which  at  tirs4  was  scarcdv  visible  had  been  ood* 
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verted  into  a  mass  of  obviously  malignant  growth.  Thanks  to 
Walshe,  Bennett,  Paget,  Virchow,  and  many  others,  we  are  able 
to  explain  many  of  the  phenomena  of  growth  of  such  tumors, 
while  there  is  much  that  is  still  dark  and  mysterious  in  their 
history. 

It  is  during  the  time  of  active  increase  that  tumors  ought  to 
be  studied,  having  regard  to  their  origin,  development,  growth 
and  maintenance  as  independent  parts. 

The  idea  that  local  cancers  were  due  to  entozoa,  originally 
advanced  by  Adams  and  older  writers,  tas  never  met  with  any 
proof,  although  it  is  yet  entertained  as  probable  by  some;  and 
there  are  many  facts  in  the  history  of  malignant  tumors  which 
indicate  that  their  existence  is  attended  with  consequences  very 
analogous  to  those  of  the  existence  of  parasites.  For — (1.)  Every 
new  formation  which  contributes  to  the  body  no  serviceable 
structure  must  be  regarded  as  a  parasitical  element  in  that  body, 
alike  foreign  and  injurious  to  it.  (2.)  The  elenients  of  malignant 
growths  withdraw  nutrition  from  the  body,  and  in  some 
instances  elaborate  specific  secretions,  to  be  stored  up  in  their 
own  structures.  (3.)  The  malignant  growth,  whatever  it  may  be 
in  the  body  or  constitution,  is  the  result  of  long-continued 
elaboration,  and  passes  through  a  life  of  continual  change  before 
it  attains  its  highest  degree  of  malignant  influence  on  the 
constitution.  The  alternate  generation  of  the  malignant  growths 
are  also  exemplified  in  the  frequent  hereditaiy  transmission 
of  the  cancerous  constitution.  (4.)  In  active  growth  and 
partially  independent  existence  we  have  another  remarkable 
analogy  to  parasites.  Malignant  tumors  grow  and  thrive  while 
the  normal  tissues  far  and  near  them  are  only  able  to  maintain 
existence. 

The  local  exudations  which  constitute  the  tumors  or  cancers 
consist  in  general  of  two  parts,  namely, — (1.)  The  material 
peculiar  to  cancer,  consisting  of  very  varied  forms  of  nuclei, 
nucleated  cells,  and  juice,  all  of  peculiar  natures,  distributed 
through  an  intercellular  medium ;  (2.)  Areolar  tissue  which  con- 
stitutes the  stroma  or  skeleton  part  of  the  new  gi-owth.  The 
first  part  is  the  essential  and  heterologous  part  of  cancer.  The 
relative  quantity  of  these  crude  materials  gives  the  most  marked 
aad  obvious  ground — that  of  consistence — on  which  cancers  have 
been  classified — ^namely,  into  hard  and  soft  cancers;  but  the 
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grounds  of  classification  are  by  no  means  fixed.  The  nature  of 
the  substance  also  affords  a  ground  of  classification.  When  the 
fibrous  stroma  is  predominant,  the  new  growth  is  haiyi,  and  has 
received  the  name  of  adrrhus.  When  the  cellular  elements  pre- 
dominate, the  new  growths  are  aoft^  and  have  received  the  name 
of  encephaloid  or  medullary  tumors.  Sometimes  the  supposed 
nature  of  the  substance  is  a  ground  for  classification, — e,  g., 
mdeceris,  athercymcda,  steatomata.  Many  of  the  names  given 
to  cancers  are  only  stop-gaps,  tending  to  retard  inquiry, — e.  g., 
collxnd,  alveolar,  and  the  like.  The  true  nature,  rather  than 
form,  ought  to  be  the  ground  of  classification. 

These,  again,  are  subdivided  into  a  considerable  number  of 
varieties  by  the  minuteness  of  anatomical  analysis  to  which  they 
have  been  subjected.  For  instance,  the  stroma  takes  various 
forms,  like  net  or  trellis-work,  with  large  interspaces,  or  it  grows 
papillary  or  villous  in  ramifications  or  vegetations.  Sometimes  it 
undergoes  ossification,  and  then  the  skeleton  of  the  cancer  is 
fonned  of  a  network  of  true  bony  texture.  This  stroma  part  of 
the  cancer  is  to  be  distinguished  from  the  common  binding  tissue 
of  the  organ  or  texture  into  which  the  new  growth  is  infiltrated. 
It  is  really  and  truly  part  of  the  cancer-exudations,  and  forms 
their  basis.  In  the  soft  cancers  it  is  more  deficient,  and  then  the 
cellular  element  predominates ;  and  in  them,  rather  than  in  the 
stroma,  has  the  more  distinctive  elements  of  cancer-exudation 
been  said  to  exist.  The  questions  are,  indeed,  often  asked,  What 
are  the  characters  of  the  true  cancer-cell  ?  Has  the  microscope 
discovered  any  structure  which  is  decisive /jer  «c  of  cancer-growths 
wherever  found  ?  It  may  be  said  that  it  is  significant  of  cancers 
that  the  forms  of  the  elements  of  the  tumors  are  after  the  pattern 
of  those  elements  whose  office  is  to  separate  whatever  is  refuse 
or  abnormal  from  the  blood — i.  e.,  the  glands.  Cancer-cells  are 
formed  on  the  types  of  the  excretory  gland-cells;  and  although 
they  have  no  special  anatomical  characters,  it  is  highly  probable 
that  malignant  tumors  eliminate  something  specific — ^something 
peculiar  to  each  of  them — which  may  yet  be  discovered  Much 
importance  has  therefore  been  assigned,  and  with  justice,  to  the 
character  of  the  cell-elements,  as  affording  a  specific  distinction 
between  malignant  and  benign  forms  of  growth.  Viewed,  how- 
ever, with  reference  to  single  isolated  cells,  it  is  now  agreed  that 
tbey  offer  in  themselves  nothing  anatomically  characteristic 
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The  practical  questions  to  solve  when  a  growth  is  fii'st  apparent 
are — (1).  Is  it  a  mere  hypertrophy — a  growth  from  a  spot,  of 
the  same  nature  as  the  structure  of  the  spot,  or  is  it  different  ? 
(2.)  Will  it  produce  a  fluid,  or  germinate  elements  which  will 
spread  and  contaminate  neighbouring  parts?  In  other  words — 
Is  it  simple  and  innocent?  or,  Is  it  complex  and  malignant?  To 
judge  of  these  things  it  is  necessary  to  remember  that  all  tumors 
are  composed  of  a  conglomerate  mass,  made  up  of  numerous  little 
lobules.  The  first  development  takes  place  at  a  definite  point 
or  points.  Round  the  original  rudiments  of  the  tumor  (that  is 
to  be),  and  which  are  produced  by  the  proliferation  of  a  limited 
group  of  cells,  little  new  fod  are  formed,  which,  increasing  in 
size,  group  themselves  round  the  first,  and  thus  gradually  give 
rise  to  a  continuously  progressing  enlargement  of  the  original 
ivibeT,  At  the  peripheral  portions  of  tumors,  therefore,  the  most 
recently  formed  portions  of  the  new  growth  are  to  be  found ;  while 
in  the  centre  of  these  tumors  the  elements  are  disintegrating. 
Thus  the  last  zone  of  new  growth  may  extend  a  considerable 
distance  beyond  any  line  of  degeneration  or  alteration  of  struc- 
ture visible  to  the  naked  eye;  and  hence  in  some  tumors  there 
may  exist  sources  of  local  recurrence  after  extirpation.  The 
more  the  anastomosis  and  the  greater  the  facilities  for  the 
passage  of  juices,  the  more  readily  do  the  surrounding  parts 
become  diseased.  Cartilage  is  slow  to  become  cancerous  by 
contiguity,  so  also  are  white  and  elastic  fibrous  tissues.  Hence 
joints  are  often  unaffected  in  the  midst  of  cancerous  tumors. 

The  more  readily  the  morbid  juices  are  transferred  from 
ibe  original  seat  of  disease,  the  anastomosing  elements  will 
be  found  more  numerous.  Thus  nerves  are  often  the  best  con- 
ductors for  the  spread  of  cancers,  not  because  they  are  nei'ves, 
but  because  they  are  parts  with  soft  interstitial  tissue.  Diffusion 
also  takes  place  readily  by  means  of  vessels. 

While  simple  tumors  are  overgrowths,  in  addition  to  being  out- 
growths  or  new  growths,  they  imply  a  continuous  reproduction 
of  one  or  of  several  tissues  taking  place  to  an  excessive  extent 
in  any  limited  territory,  ultimately  giving  rise  to  a  tumor  by 
ooalesoence  and  growth.  But  to  cancers  or  malignant  tumors 
there  is  something  more  specific  superadded.  Their  intimate 
stmctore  is  not  like  that  of  any  fully  developed  natural  part 
of  fbe  body,  nor  like  that  found  in  a  natural  process  of  repair 
or  of  degeneration. 
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Malignant  tumors  are  indicated  by  the  following  characters : — 

1.  Elements  of  structure  and  mode  of  growth  of  malignant 
tumors.  (1.)  Continuous  development  of  simple  cells,  largely 
supplied  with  very  fine  blood-vessels,  so  that  the  tumor  is  very 
succulent.  (2.)  The  growth  is  mainly  a  growth  of  cell-elements, 
to  the  exclusion  of  connective  or  fibrous  tissue.  (3.)  In  the  first 
instance  the  cell-elements  resemble  the  cells  which  compose  the 
blastodermic  membrane  of  embryos.  (4.)  If  a  new  growth  is 
composed  mainly  of  cells,  each  containing  growing  matter  within 
it,  in  the  form  of  another  cell,  or  cells,  or  granules,  it  must  be 
regarded  as  of  malignant  tendency  if  it  is  supplied  with  blood- 
vessels. (5.)  Oeneiully  a  constant  or  continuous  repetition  of  the 
same  structural  element  is  evidence  of  malignancy.  (6.)  A 
tumor  consisting  entirely  of  nuclei  or  of  minute  cells  abundantly 
supplied  with  fine  ramifying  blood-vessels  is  perhaps  the  most 
malignant  type  of  alL 

2.  The  grouping  of  the  elements  which  distinguishes  canxxr. 
(1.)  The  elements  are  heaped  together  disorderly,  with  seldom  any 
lobular  or  laminar  arrangement.  (2.)  Multiplicity  of  elementarj^ 
forms  are  sometimes  seen  in  the  mass,  due  to  (a.)  development, 
or  over-growth,  nodulation  being  an  important  feature  in  such 
tumors.  (6.)  Degeneration,  calcareous,  yellow,  or  fatty,  (c.)  Pro- 
liferation of  cells. 

3.  Infiltration  hy  juice  through  parts  abounding  in  anastomx>S' 
ing  tissue.  Nerve-sheaths  and  sheaths  generally  are  proven  to 
give  facilities  for  the  extension  of  cancers — an  important  point 
for  the  surgeon  to  recognize. 

4.  A  peculiar  tendency  to  ulcerate,  preceded  by  softening,  with 
no  disposition  to  heal,  but  a  constant  tendency  to  spread. 

A  peculiar  softness  of  texture  precedes  ulceration,  which  simu- 
lates the  slow  fluctuation  of  a  thick  pulp,  and  appears  to  be 
more  liquid  in  some  places  than  in  others.  The  softening  is  a 
continuous  process  of  secretion  of  fluid  in  manj^  respects  peculiar, 
and  is  a  physiological  property  of  their  structure. 

5.  Malignant  tumors  constantly  grow  and  progress  to  a  fatal 
end,  and  at  the  same  time  tend  to  multiply  or  propagate  themselves. 

6.  There  is  scarcely  a  tissue  they  will  not  invade. 

It  is  in  the  comparative  appearance  of  the  multitude  of  cells, 
and  especially  in  their  relative  size,  that  most  distinguishing 
features  may  be  observed.     While  the  cellular  cancer-mass  often 
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shows  merely  small  pus-like  or  large  lymph-like  cells  of  an  oval 
form  with  many  nuclei,  yet  when  all  kinds  of  cancer  are  com- 
pared, "  typical  ccmcer  cell-elements  "  in  quantity  may  be  described 
by  the  following  general  characters : — 

While  the  external  cell- wall  presents  the  greatest  multiformity 
of  shape,  the  dimensions  of  the  cell  are  comparatively  fixed  to  a 
mean  of  about  nWth  to  TcWth  of  an  inch  in  diameter.  Its  nuclei, 
however,  are  more  constant  in  appearance  and  more  characteristic 
than  the  cells  (Lebert,  Bennett,  Paget,  Lawrence).  They  are 
always  voluminous  in  themselves,  as  well  as  in  relation  to  the 
area  of  the  cell  in  which  they  are  enclosed ;  of  a  more  regular 
form,  being  generally  oval,  or  nearly  rounded,  clear  and  well 
defined,  with  a  distinct  single  nucleus,  and  rarely  two.  Their 
average  mean  long  diameter  is  fi-om  ^Avth  to  7T>Wth  of  an  inch. 

While  Lebert  attached  too  exclusive  an  importance  to  "a 
specific  cancer-cell,"  he  fully  admitted  the  possibility  that  the 
most  active  and  baneful  cancers  may  vegetate  through  the  system 
without  exhibiting  any  of  the  cells  now  described,  corroborating 
in  this  respect  the  general  statement  previously  made  by  Dr. 
Walshe,  "  that  a  tumor  may  present  to  the  naked  eye  the  charac- 
ters of  encephaloid,  and  be  the  seat  of  interstitial  haemorrhage, 
afiecting  the  communicating  lymphatic  glands,  run  in  all  respects 
the  course  of  cancer,  and  nevertheless  contain  no  cells  but  such 
as  are  undistinguishable  from  common  exudation-cells."  MuUer, 
Bennett,  Paget,  and  Lawrence  have  also  since  stated  the  impossi- 
bility of  distinguishing  the  cell-element  of  cancer,  as  now  de- 
scribed, in  all  cases,  from  the  cells  in  certain  other  abnormal  and 
even  normal  tissues,  so  that  no  single  element  can  be  considered 
as  characteristic  of  cancer. 

The  general  microscopic  characters  of  cancer-tumors,  so  far  as 
they  can  be  determined,  may  thus  be  summed  up  as  follows : — 

L  Tlie  Structure  which  characterizes  Cancerous  Growths: — 

1.  Nucleated  cells — ^fi-ee  and  not  imbedded  in  any  formed  interstitial 
sabBtance. 

2.  The  arrangement  of  the  elements  of  structure  in  no  defined  order — 
disorder  and  confusion  of  elements  being  the  rule. 

IL  Microscopic  DistiTictions  of  Caiicer-Elements : — 

!•  Cells  of  the  following  characters  either  compose  the  tumors  alone  or 
aw  asociated  with  other  elements : — 
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(a.)  Cells  in  which  the  nucleus  is  veiy  distinct  and  very  large  in  pro- 
portion to  the  cell. 

In  size  the  cells  range  from  yVrvth  to  ylffth  of  an  inch  in  diameter, 
with  a  mean  of  about  luVvth  of  an  inch ;  the  cells  of  the  smaller  dimen- 
sions being  usually  found  in  cancers  of  the  quickest  gix)wth. 

In  structure  the  cell- wall  is  peculiarly  thin  and  delicate^  so  as  to  give 
the  appearance  of  cell-shaped  masses  of  a  soft  but  tenacious  substance 
enclosing  nuclei. 

The  nuclei  are  constant  as  to  size  and  presence.  They  are  large, 
regularly  oval,  or  nearly  round,  clear,  and  well  defined.  Are  not  easily 
altered  by  decomposition  or  any  usual  re-agent.  In  size  about  nVvth  of 
an  inch.     Two  nuclei  are  frequent — more  than  two  are  rare. 

Inform  the  cells  are  very  various — the  outline  being  linear,  angular, 
or  extended  in  processes. 

There  is  thus  great  diversity  in  the  elements  which  compose 
cancers.  The  diversity  exists  alike  in  the  corpuscles,  the  basis 
substance,  or  inter-cell  material  The  cells  are  often  loosely  held 
together  in  an  abundant,  soft,  almost  liquid  substance,  as  in 
medullary  cancers. 

if).)  Free  round  or  oval  nuclei  alone  sometimes  compose  a  medullary 
cancer.  They  are  bright,  clear,  perfectly  defined,  largely  and  often 
doubly  nucleolated. 

(c.)  Nuclei  mixed  with  elongated,  narrow,  strip-like,  caudate,  or  pyri- 
form  cells. 

(J.)  Elongated  caudate  cells. 

(«.)  Monilliforra  growths,  or  jointed  and  branching  cells. 

The  basis  substance  proper  to  cancers  are — 

(a.)  Liquid  alone ;  amongst  which  the  cells  are  suspended,  and  either 
infiltrated  amongst  the  tissue  or  contained  in  small  cavities  {e.g.y  in 
cancers  of  rapid  growth).  This  is  "  cancer-juice,"  and  may  be  thick, 
creamy,  yellow,  or  pink,  or  of  a  glairy  consistence  like  synovia  or  oiL 

(6.)  A  framework  of  granular  tissue,  extremely  delicate,  sometimes 
hyaline,  and  containing  oblong  nuclei. 

It  is  important  to  notice,  however,  that  the  "modes  of  life," 
development,  and  growth,  rather  than  structure,  should  determine 
whether  a  tumor  is  malignant  or  not.  There  are  cancers  not 
formed  of  such  structures  as  those  mentioned,  namely, — 

(1.)  Some  fibrous  tumors,  the  clinical  history  of  which  is  undoubtedly 
cancerous;  also  (2.)  some  osteoid  tumors. 
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The  miilti|ilicity  of  structures  composing  a  tumor  is  often  due 
to  the  miogling  of  celb  in  various  stiiges  of  gro-w^b,  dc?velopraent, 
or  degeoemtion;  or  it  may  he  due  to  disordL^rly  overj^rowih'aud 
prolifemtion  of  cells.  When  the  diversity  is  due  to  develojmumt, 
vergrowth^  or  proliferation,  nuclei  brood*cells,  and  caudate  cclltj 
.re  chamcteiisticj  when  due  to  degenemiion,  granule-masaes 
redoTnioate,  or  Tvithered  corpusclea,  with  fatty  and  caleai-eous 

in  yellow  parts. 

What  IB  supposed  to  be  the  blastema  or  mother-fluid  amongst 

irhich    the  cells  and   stroma   of    cancers  grow,   consists   uf    an 

albumi&oua  synoviaHikej  colourless,  or  pale  yellowish  fluid.     It 

vee  rise  to  the  materials  which  comjiose  the  cancer-juice,  and 

the  essential  cancer-mass  now  described — namely,  tiie  strouja 

iid  the  cellular  elements.     The  development  of  cancer,  therefoii?, 

roceedis  2^^^^  ^xissu  with  this  fluid  as  amongst  the  interstices  of 

ttjres,  or  on  the  free  surfaces  of  the  membranes ;  and  hu^tly, 

tven  by  endtismoaig  of  the  specific  fluid  into  the  natural  cells  of 

rtii  (such  as  into  cartilage  or  bone-cartilage  cells),  the  character- 

fatic  cancer-mas:*  may  commence  to  grow  by  endogenous  growth 

itliin  sueli  cells,  hitherto  healthy.     Dr.  Bennett,  of  Edinburgh. 

d  Dr.  Van  der  Kolk^  of  Utrecht^  have  made  most  interesting 

'observations  on  the  extension  of  cancel's  by  means  of  the  paren* 

,eh}'Tuat<>us  fluid;  and  from  all   that  hits  been  observed  on  this 

subject,  the  latter  author  diuws  the  following  conclusions: — 

*L  Tl* rough  an  interchange  of  mnterial,  taking  pUice  between  cancer- 
l  and  intercellular  fluid,  the  latter  acquires  the  pro[jorty  of  forming 
nuclei  and  cells  of  a  sinrilar  nature. 
"2.  This  intercellular  Buid  puaaea,  ahmg  with  the  [jarenchymatous 
fluid  perradiiig  the  sound  parts,  into  the  tejitures  adjoining  the  tumor. 
r  The  [jarenchrmiitfjiis  flaid  thus  acquii*es  the  same  constituents  and  ten- 
Idency  to  form  similar  cells,  which   now  become  dev'eioi>ed  among  the 
Itby  eurmuading  tisiue,  ia  the  course  of  the  areolar  membrane, 
"  3.  On   accoant  of  the  minuteness  atid  suiall   xiumber  of  the  last^ 
Imentioned   ccUa,   their   ]*rescace    cannot   he   detected   with   the    naked 
1^©;  80  that  the  Burroundiug  |«irta  may  apjie^ar  to  be  perft'ctly  sound, 
Miot withstanding  that  they  contain  the  gcitus  of  the  atlvuuciiig  formutiou 
of  cancer. 

**  4,  It  iM  thei^efore  of  im porta uce,  in  removing  caacer  by  operation, 
not  only  to  take  away  at  the  same  time  a  large  quantity  of  the  atljacimt 
mnxd  partsj  but  ako  to  examine  the  innermost  sectional  edges  under  the 
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microscope,  in  order  to  ascertain  wUetlior  any  trace  of  cancer-cellB  iu 
process  of  formation  is  to  be  discoTered  in  them. 

"  ^,  The  existence  of  burning  or  fdiootiug  pains  in  carcinoma  may  be 
taken  as  a  proof  that  the  cancer-cella  have  reached  the  Tieighbonritig 
nerves,  and  the  diiiease  <mn  then  scarcely  be  looked  npon  as  a  liHrnl  one 
in  which  an  operation  might  be  permanently  sitccessfuL 

"6.  By  the  absorption  of  the  infected  parencliymatons  fltud  tkrongli 
the  lymjilmtics  and  veins,  the  whole  body  seems  to  become  moi'e  or  leai 

:ited,  so  that  secondary  cancer  ensues  in  distant  situations,  when,  as  is 
i©lf*evident,  operation  can  no  longer  be  thought  of. 

"  7.  This  altered  parenchymatous  fluid  penetrates  the  oiganic  tissues 
which  are  waahcd  by  it,  the  saroolemma  of  the  muscular  fibres,  the  tubee 
of  the  nerveSj  and  the  like.  These  mombmnes^  too  {l>oth  the  sarcolemma 
and  the  walls  of  the  nervous  tubes),  apfiear  to  take  up  the  altered  nutritive 
fluid ^  the  consequence  of  which  ia,  that  both  within  the  sarcolemma  and 
the  nervous  tubes  similar  nuclei  and  cell^  ari^e^  accom[ianied  with  nn  ab- 
sorption of  the  muscular  fibre  and  of  the  contents  of  the  nerve,  and 
allien ded  with  the  dei>osition  of  fat^  by  which  the^e  jiarts  waste  and  are 
destroyed,  wliile  the  am'rounding  membranes  (surcolemma  and  walls  of  the 
nervous  tubes)  remain"  {Brit,  and  For,  Med.'Chir,  Revmw^  April,  1855). 

The  cancer-juice  is  a  most  important  element  of  the  new 
growth.  To  the  linked  eye  it  appears  aa  a  viscid,  wlntiBh,  creamy, 
yeUowiBh  fluid,  which  may  bo  squeezed  or  scraped  in  considemble 
abundance  from  the  surface  of  a  section. 

It  is  frotii  the  performance  of  the  vital  functions  by  all  these 
elements  that  we  are  to  draw  our  conclusions  reganling  the 
innocency  or  malignancy  of  the  new  growths  in  which  the^^ 
furm  a  part,  mther  than  from  their  anatomical  forma  If 
we  find  adjiicent  textures  are  being  infiltrated,  poboning  the 
lymphatic  current  which  passes  from  them,  inducing  new 
growths  of  a  like  nature  in  the  lymphatic  glanda  thi-ongh 
which  these  cun^ents  pass,  affecting  the  general  system  with 
a  peculiar  cachexia,  marked  by  languor,  debility,  emaciation, 
antl  a  peculiar  sallow  leaden-like  colour  of  the  skin;  and  if 
after  remo%^al  such  growths  retuni,  then  there  is  no  doubt  that 
the  cachesja  of  cancer  is  made  manifest  by  such  local  lesions, 
nieee  present  so  many  elements  in  common,  that  all  these  new 
growths  are  but  manifestations  of  one  diacase,  which  has  been 
named  here  '' carcinoma/'  and  attributable  to  the  constitutional 
cachexia  already  described.  The  varieties  of  this  disease  also 
run   into  one  another  hy  characters  which    are    so  insensible 
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defini&e  lines  cannot  be  drawn  between  them,  and  thus  many 
lea  of  ^neerH  are  described  by  authors  under  various  syno- 

JXjmB,  as  shown  in  the  nomenclature  adopted  by  the  following 

aoibors  who  have  recently  written  on  cancer; — 
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Of  th^e  particiUai-  kinds  of  cancer  some  tend  to  affect  certain 
organs  rather  than  others, — ^for  instance,  alveolar  cancer  is  more 
frequently  found  in  the  stomach  or  intestines;  e2Utft^lial  canmr 
I  in  the  skin  and  mucous  membranes,  and  so  on. 

The  primary  caneer-gi^auih  commences  in  the  textures  of  some 

I  oi^ns  rather  than  others — for  instance,  in  the  uterus  and  female 

I  breast,  in  the  stomach,  the  colon,  the  liver,  the  bones,  and  the 

'  braiQ.    Secondary  ca7icer%  on  the  other  hand,  are  most  frequently 

devdoped  in  the  lungs,  the  spleen,  the  salivary  and  Ij^mphatic 

glands,  in  the  small  intestines,  and  in  the  serous  membranes. 

But  the  local  aptitude  for  cancer*growths  is  a  subject  unknown. 

We  have  no  knowledge  why  one  part  rather  than  another  should 

be  the  seat  of  cancer ;  but  certain  organs  seem  more  liable  than 

I  others  at  certain  periods  of  life.     For  example,  before  thirty  years 

of  age  the  eye  and  the  orbit  are  the  j>arts  first  most  liable  to  be 

I  affected,  next  the  bones,  testicles,  and  areolar  tissue  of  limbs  and 

Itnmk,      Between  thirty  or  fifty  years  of  age  the  peni^,  uterus, 

Itjxtenui]  sexual  parts,  and  breasts.     After  fifty  years  of  age  the 

I  integuments  and  digestive  organs  are  moi"e  apt  to  suffer. 

Simple  tiimorg  may  also  become  the  seat  of  cancers,  just  as 
part  of  the  body  may  bo  the  seat  of  a  cancer,  although  the 
at  is  tare.  About  onc*fifth  of  cancers  are  ascribed  to  the 
[effects  of  injur}";  and  although  in  many  cases  the  statement  may 
[be  fallacious,  yet  the  consequences  of  iojury  are  sometimes  too 
I  obvious  to  admit  of  doubt. 

Bard  Cancer  (scirrhua)  has  two  stages — a  hard  stage  and  a 
stage  of  softening. 
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The  local  exudation  is  deposited  in  a  hard  or  scirrhous  state, 
and  the  dumtion  of  this  state  constitutes  the  first  stage.  It 
may  be  deposited  in  masses,  or  it  may  be  infiltrated  into  the 
tissues  of  the  oi'gan  or  part  affected — the  latter  being  by  far 
the  most  common  form.  When  deposited  in  masses,  they  are 
generally  lobulated,  dense,  and  often  contained  in  a  cyst;  again, 
when  these  masses  are  cut  into,  we  find  them  to  consist  of  two 
substances — the  one  is  the  cancerous  deposit  or  growth,  and  the 
other  is  areolar  tissue ;  so  that  the  appearance  of  the  divided 
surface  in  general  is  that  of  a  hard,  white,  semi-cartilaginous 
substance,  streaked  by  fibres  radiating  from  the  centre  to  the 
circumference.  They  are  of  considerable  density  and  firmness, 
and  in  hardness  of  texture  vary  from  hard-boiled  white  of  egg  to 
cartilage — the  knife  making  a  grating  noise  as  it  cuts  through 
them.  The  specific  weight  of  these  tumors  is  extremely  great; 
and  although  in  such  parts,  which  are  external  and  more  or  less 
pendulous,  as  in  the  mamma,  this  fact  is,  by  some  distinguished 
surgeons,  an  element  in  diagnosis,  our  exact  information  relative 
to  the  specific  gravity  of  cancerous  exudations  is  still  very  limited 
— 1040  to  11 60  is  the  very  wide  range  which  I  have  observed 
such  tumors  to  indicate. 

The  cancerous  deposit,  however,  is  much  more  frequently  infil- 
trated among  the  areolar  tissue  of  the  different  organs  or  tissues 
it  affects.  In  this  case  the  affected  tissue  becomes  gradually 
increased  in  thickness  and  in  density  by  a  slow  deposition  or 
growth  of  the  morbid  matter,  so  that  the  part,  if  now  divided, 
presents  the  same  hard,  semi-tmnsparent  character  as  in  the 
masses,  but  more  interspersed  with  areolar  tissue,  the  diseased 
portion  being  gradually  shaded  off  into  the  healthy  structures. 
In  the  mucous  tissues,  as  those  of  the  stomach  or  uterus,  the 
infiltrated  matter  has  often  a  considerable  thickness,  measuring 
from  a  quarter  of  an  inch  to  an  inch,  or  perhaps  even  more.  On 
the  contrary,  when  infiltrated  into  the  cutaneous  tissue,  the  layer 
is  often  so  attenuated  as  to  be  scarcely  sensible,  and  the  disease 
commences  with  little  other  appearance  than  a  small  hard  pimple, 
or  a  small  erysipelatous  tumor,  or  even  by  a  slight  fissure  or  crack 
in  the  skin. 

After  a  certain  but  indefinite  period,  which  varies  from  a  few 
months  to  a  few  years,  the  scirrhous  stage  terminates,  and  the 
second  stage,  or  that  o{  softening,  begins.     In  mucous  membranes 
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[this  softenltig  usually  takes  pliiee  at  tlieir  ^ur/ace,  or  superficially, 
at  the  inucoua  surface  of  the  neck  of  the  uterus,  or  at  the 
^  mtieouB  mir&ce  of  the  stcituach.  An  ulcer  is  the  cotisequence  of 
this  softened  ntate,  and  is  at  fii-st  supeiiicial,  presenting  many 
I  remaricahl^  varieties,  such  m  an  inverted  or  ©veited  edge,  and  an 
irregular  farm,  while  ita  base  may  be  granulatiog  at  one  part  and 
sloughing  at  auother.  Its  course  is  burrowing,  often  |:^enet^ating 
l>etween  the  cancerous  lobules,  and  ultiuiately  perforating  the 
j^ritoneum.  The  pus  secreted  by  this  sore  is  fetid;  often  a 
mere  ichor,  or  pus  roixed  with  blood,  and  so  acrid  as  to  inflame 
the  parts  over  which  it  flows,  lu  a  few  instances  the  large  %*es- 
tieipating  in  the  disease  ulcerate,  and  the  patient  dies  of 
rhage. 

The  duration  of  tlie  ©cirrhoois  stage  of  a  cancerous  tumor  is 
TBiy  uncertain,  and  may  terminate  in  a  few  months,  or  may  last 
several  years.  A  cancerous  mammary  gland,  for  instance,  has 
been  known  to  remain  indolent  for  fourteen  years,  and  has  at  the 
[  €iid  of  that  time  been  i^moved  by  an  operation.  This  indolent 
ter  of  caiTinoma  is  limited,  however,  to  the  scirrhous  stage ; 
alter  it  has  softened,  or  its  second  stage  lias  commenced,  its 
\  coulee  is  fupid,  and  a  few  weeks  or  a  few  months  now  generally 
lermitiaiea  the  patient*s  life,  the  part  affected  in  no  instance  cica- 
teizifig^  or  being  again  restored  to  a  ht^altby  condition. 

Soft  Camber  affects  more  especially  the  solid  visceral  organs.  It 
is  generally  deposited  in  masses,  and  is  but  ntrely  infiltrated.  Its 
<:ell-products  are  most  profuse,  and  its  course  much  shorter  than 
hard  cancers,  the  disease  being  generally  terminated  in  a  few 
months.  While  hard  cancer  for  the  most  part  affects  persons  in 
the  decline  of  life,  soft  cancer  is  most  common  in  its  earlier  period, 
or  adult  age,  from  twenty-five  to  furty, 

It  is  generally  deposited  in  masses,  but  it  may  be  infiltrated; 
the  former  is  the  more  common  form,  the  latter  the  more  rare. 
In  whichever  fomi  deposited,  however,  it  has  two  stages — natnely, 
one  of  induration  and  one  of  aoftoning.  If  we  examine  a  soft 
currinomatous  tumor  in  the  fii'st  stage,  we  find  it  composed,  as  in 
liajxl  oincerj  of  fibrous  tissue  and  a  peculiar  morbid  growth.  The 
areolar  stroma  is  of  various  densities,  often  extremely  fine,  and 
then  again  of  considerable  consistency  and  tenacityi  and  in  either 
mm  mdiating  through  the  tumor  and  dividing  into  lobules.  T\ie 
0iorb&d  Bvibmt^nc0  or  growth  is  of  many  degrees  of  hardnesSj  vaty- 
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ing  from  lard  to  cartilage,  but  is  generally  softer  than  in  hard 
cancer :  it  is  of  a  bluish  semi-transparent  whiteness.  The  dura- 
tion of  this  stage  is  from  a  few  weeks  to  two,  three,  or  four  months, 
and  only  in  a  few  instances  does  it  exceed  that  latter  period. 

The  first  stage  passed,  the  process  of  softening,  or  of  ramoUisse' 
Tnent,  takes  place.  This  is  evident  on  cutting  into  the  tumor,  and 
passing  the  handle  of  the  scalpel  over  the  divided  surface,  a  milky- 
white  substance  being  expressed.  As  the  disease  proceeds,  the 
parenchymatous  substance  of  the  new  growth  is  changed  into  the 
consistence  of  soft  cerebral  matter,  or  of  thickened  pus;  it  is 
consequently  opaque,  and  varies  in  colour  from  white  to  red,  and 
even  black.  These  variations  of  colour  appear  to  be  owing  to  the 
different  quantities  of  blood  or  of  melanic  matter  which  are 
effused,  and  with  which  the  cancerous  matter  is  commixed. 
When  bloodless  and  white,  the  product  is  so  peculiar  that  it  has 
been  termed  cerekidform,  and,  when  mixed  with  blood,  medvMary 
sarcoma,  fungus  hcematodes,  and  many  other  terms,  according  to 
the  different  quantities  of  that  fluid  effused,  which  is  often  so 
abundant  that  the  cyst  or  cavity  at  length  contains  little  else 
than  fibrin. 

The  process  of  softening  seems  to  commence  indifferently  in 
every  part  of  the  tumor,  as  at  its  centre,  or  towards  its  circumfer- 
ence ;  and  if  the  tumor  communicates  externally,  the  quantity  of 
softened  matter  discharged  often  amounts  to  many  ounces  in  the 
course  of  the  day.  This  profuseness  of  discharge  appears  to  be 
owing  to  the  great  vascularity  of  the  tumor ;  for  although  in  the 
hard  stage  only  a  few  blood-vessels,  with  coats  of  great  tenuity 
and  delicacy,  can  be  traced  between  the  lobules,  yet,  in  the  soft- 
ened state,  a  successful  injection  shows  them  to  be  made  up  almost 
entirely  of  blood-vessels. 

The  duration  of  the  second  stage  is  generally  a  few  weeks,  and 
very  rarely  extends  to  months.  It  appears,  however,  that  any- 
thing which  greatly  irritates  the  part  accelerates  the  process  of 
softening.  Thus,  if  a  cancerous  limb  or  tumor  be  amputated,  the 
cancerous  matt<jr  primarily  in  a  hardened  state  appears  subsequent 
to  the  operation  in  a  softened  condition,  no  previous  hard  stage 
occurring.  The  minute  organic  structure  of  this  form  of  dis- 
ease, in  its  scirrhous  st^ito,  is  probably  not  dissimilar  to  that  of 
hard  cancer,  and  of  the  vital  organic  characters  there  can  be  no 
doubt  of  their  similarity. 


] 


PATHOLOGY  OF  VARIOUS  FORMS  OF  CANCER.      179 

There  is  scarcely  any  organ  or  tissue  in  which  soft  cancer  has 
not  been  found,  and  by  some  pathologists  the  frequency  of  its  oc- 
currence in  certain  parts  is  supposed  to  be  in  the  following 
order: — the  liver,  epiploica,  the  mesentery,  the  lymphatic  glands, 
the  brain  and  nerves,  the  spleen,  the  testicles,  the  uterus  and 
ovaries,  the  eye,  the  bones,  the  heart,  and  lastly  the  blood-vessels. 
It  has  been  stated  that  soft  cancerous  matter  far  more  frequently 
grows  in  masses  than  infiltrates  into  these  pai*ts.  In  general  there 
is  only  one  tumor;  but  there  may  be,  as  is  often  seen  in  the  liver, 
three  or  four,  and  in  some  cases  they  are  extremely  numerous. 
Dupuj'tren  has  met  with  a  carcinomatous  heart  which  contained 
more  than  600.  In  size  they  commonly  vary  from  a  millet-seed 
to  a  large  egg;  but  when  they  form  in  loose  cellular  tissue,  as 
between  the  folds  of  the  mesentery  or  of  the  epiploica,  or  in  the 
substance  of  the  lungs  or  testicle,  they  have  been  known  to  weigh, 
in  extreme  cases,  20, 30,  40,  and  even  more  pounds.  These  tumors 
may  also  be  encysted  or  non-encysted. 

One  of  the  most  constant  features  of  this  disease,  and  which 
distinguishes  it  from  hard  cancer,  is,  that  it  often  appears  in 
many  organs  or  tissues  at  the  same  time  in  the  same  patient. 
Thus,  it  has  been  met  with  in  the  coats  of  the  bladder,  in  the 
liver,  and  in  the  lungs  of  the  same  individual.  It  has  also  a 
greater  tendency  to  be  reproduced  after  an  operation  for  its 
extirpation  than  any  other  kind  of  cancer.  This  reproduction 
may  take  place»either  at  the  part  operated  on,  or  in  some  organ 
or  tissue  distant  from  the  primary  seat  of  the  disease. 

Mdanoid  Cancer  may  be  found  distributed  very  generally  in 
every  organ  and  every  structure  of  one  and  the  same  body — often 
becondng  first  manifest  in  the  soles  of  the  feet  or  in  the  axilla?. 
The  lymphatic  glands  subsequently  become  afiected.  Such 
growths  are  also  found  in  the  ovaries,  in  the  mucous  membrane 
of  the  bladder  and  intestines,  in  the  kidneys,  supra  renal  cap- 
sules, heart,  and  brain.  The  ''fungus  hcematodes  "  have  generally 
been  considered  i*elated  to  melanoid  cancers ;  and  the  relationship 
is  more  than  ever  established  in  the  connection  which  subsists 
between  pigments  and  the  changes  which  take  place  in  extra- 
▼asated  blood.  Frequent  haemorrhages  are  common  in  melanotic 
growths  of  a  cancerous  nature,  due  to  extreme  dilatation  and 
thinning  of  the  water  of  the  blood-vessels,  and  the  red  colour 
of  mch  tumors  must  be  referred  to  such  kind  of  vascularity. 
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Pigmentation  of  such  tumors  is  therefore  to  be  considered 
as  of  secondary  formation;  and  in  the  majority  of  instances 
melanoid  cancer  consists  of  encephaloid  or  soft  cancer,  with  the 
addition  of  black  or  brownish  pigment.  The  pigment-deposit, 
per  8e,  is  not  necessarily  malignant.  The  pigment  of  cancers  is 
readily  decomposed  by  nitric  and  other  acids,  while  the  spurwus 
melanosis  or  cccrbon  is  not.  The  true  melanic  deposit  exists  with 
the  soft  cancer-cells  either  as  an  infiltration  into  them,  or  in  the 
form  of  isolated  granules  or  small  corpuscles.  The  pigmentatioQ 
may  be  seen  in  microscopic  sections  to  take  place  along  the 
course  of  dilated  blood-vessels.  In  an  early  stage  the  pigment  is 
first  contained  in  cells,  whilst  later  it  is  found  in  free  granular 
masses,  through  the  dissolution  and  disappearance  of  the  cells 
which  contained  it,  and  a  gradual  transition  may  in  general  be 
traced  from  the  affected  part  into  the  normal  structure  of  tissue, 
where  it  will  ultimately  become  developed,  and  which  is  freely 
traversed  by  blood-vessels.  Cells  of  various  forms  are  to  be  seen 
in  such  tumors,  which  have  first  a  yellow  appearance  and  then  a 
black,  according  to  the  amount  of  pigment  deposited  in  them. 
The  cell-walls  subsequently  disintegrate,  leaving  the  pigment 
free. 

Colloid  or  Areolar  Cancer  is  sometimes  also  called  gelatinous 
or  gum-cancer.  In  tins  form  the  meshes  of  the  new  growth  are 
filled  up  by  a  glue-like  or  gelatinous  substance,  like  half-dissolved 
gum-arabic.  The  fibrous  stroma  are  arranged  in  the  form  of 
alveolar  spaces,  the  fibroid  tissue  being  extremely  delicate  and 
transparent.  The  spaces  or  alveolar  loculi  vary  from  a  very 
minute  size  to  that  of  a  pea.  The  contained  substance  is  of  a 
yellowish  or  greenish -yellow  colour,  but  yields  no  gelatine  on 
boiling.  The  most  common  places  where  colloid  cancers  form 
are  the  stomach  and  omentum,  the  ovaries,  the  bones,  the  kidneys, 
the  uterus,  and  spleen,  and  they  may  be  combined  with  the  hard 
or  soft  cancers. 

Epithelial  Cancers,  or  Epithelioma. — Of  late  years,  under  these 
names,  or  that  of  Cancroid,  Lebert,  Bennett,  Hannover,  and  Paget 
have  described  a  form  of  tumor  which  has  all  the  vital  and  malig- 
nant qualities  of  cancer  already  described,  but  its  minute  elements 
consist  of  cells  resembling  those  of  epithelium  or  epidermis.  It 
occurs  almost  solely  on  the  skin  or  mucous  membranes,  being 
frequently  seen  on  the  lips  or  cheeks.     Rokitansky  has  observed 
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it  in  the  liver ;  Bennett  has  described  it  as  commencing  primarily 
in  the  lymphatic  glands;  and  in  two  cases  of  what  has  been 
termed  acute  hypertrophy  of  the  mamma,  both  of  which  proved 
fiital  with  secondaiy  lesions  in  internal  organs,  which  I  examined 
after  death,  I  believe  that  this  form  of  cancer  was  the  primary 
local  lesion  in  the  gland  {Med.  Times  and  Gazette  for  1857). 
It  only  seems  to  occur  where  there  is  pavement,  or  spheroidal 
epithelium.  Lebert  has  seen  it  on  the  serous  layer  of  the  arach- 
noid, and  Bobin  has  described  it  on  the  interior  of  a  vein  in 
a  horse.  The  principal  sites  are  in  the  vicinity  of  the  great 
orifices  of  the  body;  but  the  lips,  and  more  particularly  the  upper 
lip,  are  liable  to  the  development  of  epithelial  cancera  They 
commence  first  as  a  small  induration,  afterwards  a  pustule  or 
excoriation  forms,  and  subsequently  the  deeper  parts  participate 
and  determine  the  form  of  the  growth,  which  may  be  mulberry- 
abaped,  villous,  cauliflower-like,  or  nodulated.  The  surface  is  apt 
to  become  ulcerated  at  an  eisirly  period,  and  an  actual  loss  of 
substance  takes  place  from  the  central  parts.  The  resulting 
open  sore  has  an  irregular,  grey,  and  often  a  bloody  base;  or  it  is 
covered  with  crusts,  fix)m  below  whose  edges  a  fetid  and  ichorous 
difichaiige  may  be  caused  jto  exude  by  pressure.  When  the  tumor 
is  cut  into  at  an  early  stage,  the  section  presents  a  well-defined 
border  of  epidermis,  sometimes  several  lines  thick,  while  the  rete 
between  the  surfece-layers  and  the  chorion  is  much  hypertrophied. 
The  substance  is  friable,  and  is  easily  separated  from  the  surface 
of  the  chorion.  The  tumor  soon  tends  to  take  deep  root  in  the 
substance  of  the  chorion,  presenting  a  white  and  grey  speckled 
sor&oe,  with  a  basement  substance,  in  which  a  variable  quantity 
of  whitish  bodies  may  be  seen,  varying  in  size  from  a  visible 
point  to  the  size  of  a  millet-seed.  The  fluid  which  exudes  is 
milky  and  granular,  and  does  not  mix  with  water,  so  as  to  form 
such  an  opalescent,  semi-transparent  emulsion  as  the  mixture  of 
other  cancer-juices  with  water.  It  mixes  as  if  it  contained  fat. 
The  tumor  tends  to  infect  secondarily  the  neighbouring  lymphatic 
glands;  and  the  fetal  termination  is  generally  by  exhaustion  or 
by  putrid  infection,  when  the  progress  of  ulceration  is  not 
arrerted.  The  mean  duration  of  cases  of  epithelial  cancer  is  about 
ax  and  a  half  years;  and  the  duration  seems  to  vary  with  the 
part  as  follows: — ^Nearly  thi-ee  and  a  half  years  for  the  lower  lip  ; 
throe  and  two-third  years  for  the  penis;  nearly  nine  years  for 
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the  neck  and  limbs ;  and  nine  and  a  half  for  the  vulva  and  face 
(Lebert,  Hannover). 

Diagnosis. — Cancerous  affections  may  be  stimulated  by  many 
nervous  disorders,  and  also  by  chronic  inflammation  of  the  respec- 
tive parts;  but  the  long  continuance  of  the  symptoms,  their 
gradual  augmentation,  the  severe  pain,  which  admits  of  no  per- 
manent relief,  together  with  the  loss  of  health  and  slow  emaciation 
of  the  patient,  at  last  give  a  moral  conviction  that  it  must  be 
cancerous  growth  in  some  organ  from  which  the  patient  suffers. 

Prognosis. — Cancer,  though  long  latent,  and  its  course  slow, 
pursues  its  destructive  progress  unimpeded,  and  in  rare  instances 
does  amendment  or  a  return  to  health  await  the  patient,  who 
ultimately  falls  an  inevitable  victim  to  the  disease. 

Treatment. — No  remedy  has  yet  been  found  which  can  in  any 
degree  be  considered  curative  of  the  constitutional  state  associated 
with  cancer,  and  the  efforts  of  the  practitioner  are  consequently 
limited  to  relieving  symptoms,  and  to  the  adoption  of  such  pallia- 
tive measures  as  may  prolong  life.  It  has  generally  been  believed 
that  to  remove  a  cancerous  growth  where  it  is  practicable  must, 
on  theoretical  grounds  merelj",  be  attended  with  as  much  benefit 
to  the  constitutional  disease  as  would  attend  the  removal  of  a  leg 
for  acute  rheumatism  chiefly  expressed  in  the  knee-joint.  The 
statistics  of  cancer  show,  so  far  as  they  go,  and  as  Dr.  Walshe  long 
ago  showed,  that  "excision  of  a  cancerous  tumor  seems  to  awaken 
a  dormant  force.  Cancers  spring  up  in  all  directions,  and  enlarge 
with  a  power  of  vegetation  almost  incredible."  Nevertheless, 
there  are  good  reasons  for  removing  cancers  in  some  cases,  espe- 
cially mammary  cancers,  and  others  accessible  to  the  knife.  The 
greatest  measure  of  good  may  be  done,  as  Mr.  Paget  has  clearly 
shown,  "by  making  a  careful  selection  of  cases  fit  for  operation, 
and  rejecting  all  the  rest  as  unsuited  for  operation"  (i/ec2.  Thnea 
and  OazeUe,  September  27,  1862,  p.  319). 

With  regard  to  excision  of  the  breast  for  cancer,  the  main 
objection  in  the  first  instance  is,  that  even  of  cases  selected  with 
some  care,  10  per  cent  (Paget)  to  16  percent.  (Lebert)  die  of 
pyaemia,  or  erysipelas,  or  tetanus,  or  secondary  haemoirhage,  or 
some  calamity  subsequent  to  the  operation.  On  the  whole,  how- 
ever, taking  the  results  of  some  hundreds  of  cases,  it  is  certain 
that  the  average  duration  of  life  of  those  operated  on  is  not  less 
than  in  those  in  whom  the  disease  runs  its  course.     In  well- 
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selected  cases  it  will  be  found  always  greater.  A  recent  tabula- 
tion of  hospital  and  private  cases  by  Mr.  Paget  showed  that 
85  cases  operated  on  lived  an  average  of  55  6  months ;  and 
62  cases  not  operated  on  lived  an  average  of  three  months. 
It  has  also  been  said  that  the  recurrent  disease  is  more  painful 
than  the  primary  one ;  but  in  very  many  cases  Mr.  Paget  has 
found  that  the  recurrent  disease  was  much  less  severe  than  the 
continued  disease.  Considering,  therefore,  the  danger  of  the 
operation,  and  the  fact  that  in  every  case  a  recurrence  of  the 
disease  may  be  expected,  is  it  reasonable  to  submit  a  patient  to 
the  risk  of  dying  from  the  primary  operation  for  the  sake  of  that 
interval  of  health  between  the  operation  and  the  recuiTcnce  of 
the  disease,  for  the  good  probability  of  adding  a  year  to  life,  and 
for  the  chance  of  having  a  less  severe  disease?  The  average 
length  of  the  interval  before  recurrence  is  little  more  thsm  thirteen 
months;  more  than  a  half  return  within  twelve  months;  and  two- 
fifths  return  within  six  montha  The  extremes  between  which  the 
average  is  drawn  are  very  wide.  In  some  cases  the  return  may  be 
within  tliree  months;  in  others  not  for  ten,  twelve,  or  more  years. 

It  is  of  great  importance  to  determine  in  what  cases  the  risk  of 
life  is  greater,  and  in  what  the  probability  of  a  speedy  return  of 
the  disease  is  greater  than  the  average. 

The  old  after  60 ;  the  very  large  breasted  in  cases  of  mammary 
cancer;  the  fat  and  plethoric;  the  cachectic;  the  overfed  on 
animal  food ;  the  drunkards ;  the  gouty ;  the  habitually  bron- 
chitic;  the  albuminurious ;  the  very  dejected — not  timid  merely; 
in  short,  those  with  any  organic  disease  of  the  internal  organs — 
all  such  cases  are  "doubly  hazardous"  to  interfere  with  by  opera- 
tion (Paget). 

The  probability  of  rapid  recurrence  is  great  in  acute  cancers — 
i.  «.,  all  those  that  are  rapid  in  their  progress — ^and  in  those  which 
are  observed  to  increase  very  quickly  before  the  operation.  Great 
pain,  however,  is  often  saved  by  performing  the  operation  even 
under  such  circumstances.  In  illustration,  Mr.  Paget  records 
the  case  of  a  lady  "whose  breast  he  removed  when  she  was  five 
months  advanced  in  pregnancy.  She  recovered  well  from  the 
operation,  and  the  benefit  procured  by  its  performance  was  very 
great  She  went  to  her  full  term,  bore  her  child,  and  was  able  to 
Budde  it  for  a  year  before  she  died,  with  her  most  anxious  wish 
fulfilled  in  comparative  comfort" 
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Another  contlition  uiifavoumble  to  operation  in  a  bmMmy  skin, 
with  firm  oedema  and  wide-open  tair  follicles^  or  wide  adhesion 
of  skiD,  or  in  which  the  skin  ia  cancerous,  or  where  there  are 
scattered  tuberdea  of  cancer  in  the  glands  and  skin;  or  wber© 
there  is  considerable  affection  of  the  lymph-glands  in  the  vjcUuty, 
and  especially  nmnerous  diseased  glands.  A  moderate  amount  of 
lymphatic  disease  Mr.  Paget  does  not  consider  a  serious  obstacle 
to  an  operation,  In  very  chronic  cases  the  opei-ation  is  needless — 
where  the  hread  is  small,  shrivelled^  knotty,  and  sunk  down  on 
the  pectoral  muscle.  By  thus  selecting  with  care-,  on  the  one  hand, 
cases  fit  for  oi^eration,  and  refusing  to  interfere  in  those  eases  m 
which  the  operatioii  would  be  attended  with  more  than  a  proper 
share  of  danger,  Mr.  Paget  believes  that  the  life  of  a  lai^e  number 
of  those  who  suffer  from  cancer  may  be  considerably  prolonged- 

In  whatever  part  the  disease  may  be  situated,  one  great  rule 
is  to  endeavour  to  reatoro  the  healthy  functions  of  that  part,  and 
to  alleviate  by  opiates,  chloroform,  or  chlorodyne  internally  the 
distressing  pains  the  patient  endures.  These  remedies  are  for  a 
time  successful,  but  make  no  impression  on  the  disease,  which 
silently  proceeds,  and  the  patient  finally  limits  himself  altogether 
to  opiates.  The  quantity  of  opium  or  other  narcotic  known  to 
have  been  taken  in  such  cases  is  sometliing  enormous— five,  ten, 
fifteen,  or  twenty  grains  of  opium  at  a  dose,  or  a  proportionate 
quantity  of  hyoecyamue  or  of  coniuvi,  three,  four,  or  more  times  in 
the  twenty-four  hours.  But  although  these  large  doses  have 
occasionally  been  given,  yet  it  may  be  questioned  whether  tbey 
are  not  more  hurtful  than  beneficial;  for  usually  they  produce 
headache,  delirium,  loss  of  appetite,  and  narcotism,  so  that  the 
patient  is  only  the  more  rapidly  exhausted.  In  general,  there* 
fore,  the  patient  does  better  under  moderate  doses  of  opiates^  as 
one  or  two  grains^  or  its  equivalent  of  morphine  or  other  narcotic^ 
every  four,  six,  or  eight  hours,  than  when  more  excessive  dose^ 
are  given — a  larger  dose  producing  headache  and  much  cerebral  dis- 
turbance, without  in  any  sensible  degree  mitigating  the  sufferings. 

When  the  disease  is  seated  in  the  colon  or  intestine,  the  tumor 
h  in  geneml  diflScult  to  make  out.  One  loop  of  intestine  may 
open  into  another;  and  death  by  hfc^morrhs^e  may  terminate  the 
case.  The  symptoms  vary  greatly  according  to  the  position  of 
the  cancer  and  the  part  of  the  intestinal  canal  affected.  Great 
sickness  and  vomiting  generally  attend  cancer  in  the  duodenum. 
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WTieu  the  stomacli  is  so  iiTltable  that  it  rejects  everything,  it  is 
our  dniy  to  support  the  patient  by  nutritive  injections,  m  of 
strong  broth,  egg-flip,  sago,  or  other  Huid  substances.  It  has  been 
littempted  to  in^part  strength  to  the  patient  by  means  of  milk 
baths,  or  baths  of  strong  broths;  but  the  skin  has  not  generally 
sitffieient  power  of  aKsorption,  and  it  has  been  found  that  the 
beat  of  the  bath  has  exhausted  the  patient  m  a  far  greater  ratio 
than  its  nutriment  supported  him. 

As  a  general  principle,  diet  has  little  or  no  inflitenco  over  the 
couiBe  of  the  disease,  when  once  established,  so  that  whatever 
agrees  with  the  patient's  digestion  may  be  safely  indulged  in. 

Preventive  treatment  must  be  directed  to  the  infant  Hfe  of 
L  those  who  are  hereditarily  predisposed, 

m     PATHOLOOY  OF  THE  TOBEECULOUS  ORDER  OF  CONSTITUTIONAL 

H  BiSEASEa 

~  The  diseases  belonging  to  ihh  order  are  more  strikingly  wasting 
in  their  eflects  upon  the  body  than  those  which  belong  to  the 
order  now  just  described.  Tliey  comprehend  more  especially 
scTfifiilaf  tabm  me^enterica,  phthims^  or  pulmonary  consuinptipUf 
iuheicuiar  peritimitis,  and  ttibmimlur  meningitis  or  hydroce- 
phalus, and  rkkds.  Many  of  theni  are  characterized  by  the 
growth  of  a  peculiar  substance  in  the  tissue  of  some  orgiins  rather 
than  in  others,  to  which  the  name  of  tuberde  ha.s  been  given. 
These  growths  occur  in  the  tissue  of  the  alimentary  canal ;  in  the 
peritoneum  J  arachnoid,  or  pleura;  in  the  liver,  spleen,  or  kidney; 
in  the  tissue  of  the  lymphatic  glands,  especially  the  cervical,  in- 
guinal, and  mesenteric  glands;  and  sometimes  in  the  pancreas 
and  the  tonsils. 

In  other  respects  tliese  diseases  are  very  similar  to  those  of  the 
order  previously  described,  owing  their  existence  to  constitutional 
eondjtioBfi,  and  in  the  present  state  of  our  knowledge  they  ought 
not  perhaps  to  have  been  foimed  into  a  separate  order,  for  there 
can  be  no  doubt  that  in  the  tuhercular  or  vjasting  diseases,  aa 
well  aji  in  those  of  the  dmih^iw  order,  there  is  a  latent  condition 
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existing  before  the  tubercles  are  apparent  The  relation  of  the 
nutritive  and  other  morphological  changes  between  the  solids  and 
the  fluids  of  the  body  has  everything  to  do  with  the  development 
of  the  tuberculous  state.  In  cases  where  the  tendency  to  the 
growth  of  tubercles  is  hereditary,  the  operation  of  agents  from 
without  act  as  stimuli  or  excitants  to  the  growth  of  them. 

Previous  to  1829,  when  Sir  James  Clark  published  his  classic 
work  On  Climate,  the  tendency  of  pathological  researches  into 
the  nature  of  the  diseases  just  mentioned  was  to  keep  up  the 
idea  that  these  diseases,  and  especially  pulmonary  consumption, 
were  merely  local,  and  referable  to  a  local  cause. 

The  terms  phthisis,  consumption,  or  waiting,  were  originally 
used  vaguely  to  designate  a  variety  of  chronic  diseases,  described 
entirely  by  local   symptoms  and  physical  signs,  and   therefore 
having  few  characters  in  common,  except  the  marked  emaciation 
which   attended  them.      When   researches  in   morbid  anatomy 
became  more  frequent  and  efficient,  the  local  lesion  most  fre- 
quently connected  with  the  phenomena  of  wasting  was  discovered 
to  be  a  peculiar  morbid  condition  of  the  lungs,  and  to  this  the 
name   of   '* consumption"  was    applied,  and    afterwards    more 
definitely  **  pulmonary  consumption^     From  the  frequency  of 
this  local  lesion  the  pulmonary  state  of  necessity  attracted  far 
greater  attention  than  any  other  form  of  disease  in  which  wasting 
was  a  marked  feature;  and  when  lesions  in  other  organs  were 
found    associated  with   "pulmonary  consumption"  they  were 
regarded  as  complications  rather  than  as  local  manifestations  of 
one  and  the  same  general  constitutional  state,  and  were  looked 
upon  as  the  primary  cause  of  the  emaciation.     In  1819,  Laennec 
first  showed,  by  his  accurate  post-mortem  observations  on  the 
state  of  the  lungs,  that  growths  to  which  the  name  of  "  tubercles  " 
were  applied  formed  almost  the  sole  cause  of  consumption,  and 
consequently  he  restricted  the  term  phthisis  to  "  the  disease  pro- 
duced  by  tubercles  in  the  lungs."     Louis  and  Andral  confirmed 
the  observations  of  Laennec,  and  thus  the  view  of  this  morbid 
state,  based  as  it  was  on  morbid  anatomy  alone,  led  to  the  enun- 
ciation of  limited  and  erroneous   doctrines  regarding  the   real 
nature  of  the  disease  which  the  existence  of  tubercles  indicates 
either  in  the  lungs  or  in  any  other  part  of  the  body.     The  rela- 
tions subsisting  between  pulmonary  phthisis,  consumption,  or 
wasting,  and  the  occurrence  of  "tubercle,"  must  now  be  even 
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still  more  modified  under  the  combined  researches  of  morbid 
anatomy  and  progressive  knowledge  in  pathology.  Consumption, 
or  wasting,  in  the  common  acceptation  of  the  term,  is  not  now  to 
be  found  due  always  to  tubercle  (Addison,  Gairdner,  Rein- 
HARDT,  ViRCHOW,  Jenner,  and  Maclachlan),  so  that  the  terms 
phthisis  and  tubercle  cannot  now  be  considered  always  as  sj^nony- 
mou&  Ulceration  of  the  lungs  and  partial  destruction  of  pul- 
monary tissue  are  now  found  to  arise  from  other  causes  than 
the  existence  of  tubercles,  which  become  equally  efficient  causes 
of  phthisical  mLschief  (Bayle,  Armstrong,  Graves,  Stokes,  and 
Maclachlan).  Nay,  we  know  also  that  many  states  of  the  body 
to  which  the  name  scrofula  or  struma  is  applied  are  not  neces- 
sarily attended  with  "  tubercles  "  at  all;  yet,  when  the  local  lesions 
of  a  tubercular  nature  are  observed  to  be  connected  with  marked 
constitutional  states  under  various  circumstances,  the  connection 
between  the  tuberculous  and  the  scrofulous  state  is  seen  to  be 
of  the  closest  description,  and  their  pathological  history  is  now 
generally  believed  to  be  identical 

The  extensive  observations  of  morbid  anatomists  since  the  time 
of  Laennec,  elucidated  by  the  most  learned  pathologists  of  the 
age,  now  tend  to  establish  on  a  very  broad  foundation  the  doc- 
trine first  so  strenuously  and  ably  advocated  by  Sir  James  Clark, 
that  the  morbid  conditions  now  mentioned  are  due  to  what  he 
termed  a  "  tuberculous  cachexia ;"  and  accordingly  it  is  proposed 
to  consider  the  constitutional  disease,  of  which  the  occurrence  and 
growth  of  "  tubercles "  is  but  the  local  expression,  under  the 
general  title  of  Tuberculosis. 


CHAPTER  IV. 

description  of  the  tuberculous  order  of  constitutional 

diseases. 

THE  cachexia  ASSOCIATED  WITH  THE  TUBERCULOUS 
STATE— Tuberculosis. 

DefinitioiL — A  particular  morbid  condition  of  the  system,  at- 
tended by  a  persistent  increase  of  temperature  followed  by  a 
ccmtifMuma  wasting  of  the  body  and  the  growth  of  a  substance 
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in  various  thsues  atui  oTyaiis,  especially  the  lungs,  to  which  the 
nmn€of  "tubercle"  or  " tubeixulous  matter*'  has  been  applied. 
These  phenonwna  are  associated  with  peoidimit'ks  oj  oviward 
appearanm  during  life,  and  liability  to  certain  diseases  tei'vied 
'' scroftilous*^  Slick  as  stmUings  of  lymphMic  ghinds  and  of 
jointe^  carious  ul€€}ntioii&  of  bones,  frequent  and  chimtlc  ulcers 
of  the  cornea,  ophthalmia^  abscesses  and  cutaneous  puMular 
eruptionst  persistent  su^dl/mg  and  catarrh  of  ike  mucous  mem- 
brane of  the  nose^  atid  chai^a^teriatic  tlmkerimg  and  swdting 
of  ilie  upper  Up — lesions  which,  while  they  are  distinguislied 
bif  mildness  of  symptoms,  am  peculiarly  jMrsistsnt,  and  follow 
on  the  application  of  ewciting  causes  which  would  have  no  effe^^t 
on  a  henlthy  permn. 

Pathology* — -The  diatkems  which  expres=5es  the  latent  existence 
of  the  stfita  now  defined  is  vaiiously  described  by  the  terms  tuher- 
(mlou^,  scrofalous,  or  strumous  diathesis — more  recetiUy  tuber- 
cul-osis.  There  Is  perhaps  no  subject  in  the  wholo  range  of 
medical  science  which  the  student  ought  to  study  more  earefiilly 
than  the  caehesm  associated  witli  the  occurrence  of  tubercle.  As 
a  practitioner  he  will  find  that  he  becomes  often  painfully  con- 
cerned in  the  deepest  interests  of  families  and  society,  through 
the  threatened  or  actual  ravages  of  tiil>erculoiis  diseases.  The 
©xtansive  prevalence  of  the  tuberculous  cachexia — the  great  and 
almost  inevitable  mortality  of  the  tubercidous  diseases  themselves, 
when  completely  developed,  stamp  the  morbid  state  associated 
with  them  as  a  topic  which  at  the  outset  of  the  student's  career 
ought  to  engage  a  large  share  of  study.  Most  assuredly  the 
physician  will  have  to  turn  his  knowledge  of  the  jmthology  of 
tuberculosis  to  account  in  every  phase  of  his  profc-ssional  life;  nay, 
further,  when  he  knows,  what  experience  has  now  adequately 
demonstmted,  that  the  tuberculous  cachexia  springs  from  causes 
o%"er  which  the  public,  rather  than  the  medical  profession,  have 
control^  he  must  be  at  once  impressed  with  the  belief,  and  en- 
eouniged  with  tlie  hope,  that  when  he  acquires  the  confidence 
of  the  public  in  the  practice  of  his  profession,  he  may  exercise  a 
jjowerful  influence  for  good  in  teaching  how  much  they  may 
themselves  control  the  ravages  of  conmtmpiioti  by  prudent  mar- 
riages, sanitary  attention  to  offspring,  and  the  necessity  of  free 
ventilation  and  of  fresh  air  in  places  inhabited  by  man. 

Thera  are  several  cii-cumsiances  which  show  the  great  influence 
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of  public  sanitary  measures  in  controlling  the  ravages  of  con- 
sumption, when  these  measures  are  scientifically  directed  to  the 
preservation  of  the  general  health,  and  especially  when  men  are 
associated  together  in  great  communities — an  influence  much  . 
greater  than  the  best  directed  efforts  of  the  medical  profession  can 
establish  through  their  materia  medica.  It  is  by  the  mode  of  life 
as  citizens  of  the  world,  in  the  social  relations  of  husbands  and 
wives,  parents  and  children,  and  in  the  public  relation  of  masters 
and  workmen,  that  the  extent  and  ravages  of  consumption  are  to 
be  controlled.  It  is  by  a  strict  attention  to  the  rearing  of  offspring, 
and  in  the  subsequent  regulation  of  food,  clothing,  cleanliness, 
occupation,  the  choice  of  a  profession,  and  by  many  other  circum- 
stances which  have  an  obvious  influence  (perhaps  at  first  sight 
inappreciable)  on  the  maintenance  of  the  general  health,  that  our 
hopes  of  success  as  practitioners  of  medicine  must  rest  in  the 
prevention  of  that  bad  habit  of  body  which  develops  and  pro- 
pagates the  tubercular  diseases  in  ciWlized  society. 

When  Sir  James  Clark,  in  1835,  published  his  treatise  on 
pulmonary  consumption,  he  expressed  some  doubts  as  to  tuber- 
culous diseases  l)eing  comparatively  more  prevalent  at  the  time 
he  wrote  than  they  were  some  fifty  or  a  hundred  years  before. 
He  was  also  of  opinion  that  while  many  circumstances  favoured 
the  probability  of  a  diminution  of  tuberculous  diseases,  there 
were  circumstances  which  might  materially  counteract  such  an 
influence;  and  while  he  was  convinced  that  tuberculous  diseases 
had  increased  in  the  middle  and  upper  ranks  of  life  at  least,  he 
believed  that,  as  a  rule,  the  constitutions  of  the  three  past 
generations  had  deteriorated  progressively  from  father  to  son. 

The  annual  returns  of  our  Registrar-General  up  to  1846  show 
a  progressive  increase  in  the  mortality  from  consumption.  In 
1854,  however,  we  find  it  recorded  "that  phthisis  is  twice  as 
fatal  as  any  other  disease  in  England,  but  that  within  the  last 
eight  years  it  appears  to  have  declined  to  some  extent."  The 
inquiries  of  Dr.  H.  Greenhow  show  that  this  diminution  is  in 
a  great  degree  due  to  those  hygienic  measures  which  have  con- 
tributed to  diminish  the  causes  of  the  Taia^smatic  order  of 
Zymotic  diseases  in  general ;  and  which  have  especially  lessened 
the  prevalence  of  those  febrile  exanthematous  diseases  which,  by 
weakening  the  constitution,  tend  to  bring  about  those  conditions 
vaadsr  which  that  bad  habit  of  body  is  established  which  leads  to 


190  SPECIAL  PATHOLOGY — CACHEXIA  OF  THE  TUBEECFtoes  STATE. 


the  growth  of  tubercles.    To  no  kind  of  sanitary  measiu^e  are  we 

more  indebted  for  this  result  than  to  the  influence  of  vaccination 
in  diminisbing  small-pox — a  disease  which,  of  all  others,  seems 
to  have  tended  to  the  development  of  the  tuberculous  cachexia  as 
a  sequel  to  its  existence. 

Accordingly  we  find  it  recorded  by  Dr«  Greenhow  that  '*  dur* 
ing  the  middle  of  hist  century,  liefore  vaccination  was  known, 
the  scrofulous  death-rate  was  more  than  five  times  as  great 
as  our  present  one;  and  the  pulmonaiy  death-rate  of  the  present 
time  is  7  per  cent   lower  tban   the   pidmonary    death-rate   of 

While,  therefore,  such  statements  and  careful  observation.^, 
extended  tbruugh  long  periods  of  time,  show  how  much  may  be 
done  by  general  sanitary  measures  in  preventing  tbe  extension  of 
tuberculous  diseases*  there  is  still  great  necessity  for  a  careful 
study  of  the  natui^e  of  these  diseases,  for  we  fiud  them  in 
reality  deciifnatijig  the  civilized  part  of  the  world,  cutting  off  in 
some  instances  as  mnuy  as  35  per  c€7it  of  our  metropolitan 
populations,  and  a  inucli  larger  jyer  centage  of  the  army. 

Morbid  Anatomy  of  Tubercle. — The  peculiar  growth  (erroneously 
called  a  deposit)  which  attends  the  diseases  now  under  con- 
sideration is  named  luherele  from  its  external  form,  occur- 
ring as  it  does  in  small  nodules,  Isolated  or  grouped  together,  or 
as  krge  irregidar  masses,  dispersed  through  the  textures  of  an 
orgaa  One  essential  character  of  lubercle  is  its  incapacity  to 
development  beyond  the  state  in  which  it  first  becomes  visible, 
and  in  which  state  it  may  remain  latent  It  generally,  however, 
exhibits  a  tendency  to  degenerate  in  various  ways,  involving 
with  such  degeneration  the  destruction  of  the  tissue  with  which 
it  is  sun-oundeA  It  contains  no  trace  of  fibrous  development 
(Rokitaksky).  The  tenn  iuberde  is  always  understood  to  refer 
to  adventitious  masses  of  this  nature,  the  type  of  which  is  found 
in  the  lungs  as  the  essential  anatomical  constituent  of  pulmonary 
consumption.  But  the  same  material  which  composes  tubercles 
in  the  lungs  is  also  found  in  many  different  fonns  in  other 
organs;  and  where \^er  it  occui^  it  is  described  as  tubenie  or  tuhfr- 
eulous  nutita*;  and  tuberculoud  diaaise,  or  tttbercalosi^t  is  the 
usual  designation  of  the  specific  disease  of  which  the  essential 
feature  is  the  production  of  this  peculiar  matter  (Paukt),  A 
i-eview  of  the  opiuions  of  recent  writers,  by  Dr.  Jenner,  be  to 
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the  nature  of  tubercle,  in  The  JSHtish  and  Foreign  Medico- 
Chirurgical  Review  for  January,  1853,  shows  that  the  most 
eminent  pathologists  of  the  day  are  not  at  one  as  to  the  nature 
of  this  morbid  product.  "  The  opinions  entertained  regarding  the 
nature  of  tubercle"  writes  Dr.  Jenner,  " may  be  divided  broadly 
into  two  classes."  One  class  of  pathologists  holds  that  tubercle 
is  an  exudation  essentially  morbid  in  character  (Rokitansky, 
Bennett,  Ancell,  Lebert).  Another  class  holds  that  tubercle 
is  merely  a  retrograde  metamorphosis  of  pre-existing  structures, 
tissue-elements,  or  morbid  products  (Welliams,  Reinhardt, 
Henle,  Gulliver,  Addison). 

Virchow  may  be  said  to  hold  a  doctrine  combining  both  views. 
For,  while  he  holds  that  tubercles  are  essentially  composed  of 
dead  tissue-elements,  whether  these  are  physiological  or  morbid 
products,  he  also  holds  that  a  local  process  in  all  cases  leads  to  an 
exudation  of  a  material  which  is  poured  out  during  what  he 
terms  "  a  tuberculous  inflammation,"  and  which  becomes  organ- 
ized to  a  certain  extent,  and  then  dies,  breaks  up,  shrivels,  and  so 
becomes  tubercle.  This  process  Virchow  calls  tuberculosis;  and 
scrofulosis  is  the  general  constitutional  state  in  which  this  tuber- 
cvlizing  process  occurs,  and  which  commonly  leads  to  tubercu- 
losis; or,  in  the  words  of  Paget,  "  the  relation  between  the  two 
(terms)  is,  that  the  scrofulous  constitution  implies  a  peculiar 
liability  to  the  tuhercuhms  diseases."  According  to  Virchow, 
tuberculosis  is  the  local  process  in  which  there  occurs  an  exuda- 
tion of  a  material,  nutritive  or  pathological,  which  develops  into 
cells,  and  that  these  cells  ivMerculize,  or  undergo  the  tuberculous 
metamorphosis.  Tuberculization  is  therefore  the  local  process  by 
which  the  metamorphosis  of  the  elements  of  a  part  into  tubercle  is 
effected  by  endogenous  development,  atrophy,  shrivelling,  and 
desiccation  of  its  textural  element. 

A  tubercle  is  thus  formed  of  the  detritus  of  the  metamorphosed 
and  atrophied  cells,  with  the  remains  of  the  vessels  and  other 
structures  of  the  part  in  which  they  were  seated  (Jenner). 

Whatever  may  be  the  view  entertained  regarding  the  exact 
nature  of  tubercle,  this  morbid  product  appears  to  us  under  two 
ccmditions,  in  forms  more  or  less  spherical,  the  contour  of  the 
masses  being  influenced — (1.)  By  the  nature  and  movements  of 
the  surrounding  tissue;  and  (2.)  By  the  form  of  the  part  in 
whidi  it  first  accumulates.     The  more  recent  and  accurate  micro- 
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mi4f\fin  ffifmrrvtilurtiH  which  have  been  made  into  the  natare  mad 
mmi  fff  iUtt  tiiUfrciilouif  defKwit  serve  but  to  establish  and  confirm 
iUtf  ntnm  ttrwU  but  Hcientific  generalization  made  by  the  late 
HJr  |{/itK5rt  (/arwwell,  when  he  wrote  that  "the  free  surfaces  of 
tfiiM;/iiJN  mntu\fmu(iH  fartn  the  chief  seat  of  tuberculous  deposit" 
It  \h  wu'MHmiry,  liowever,  to  extend  the  significance  of  the  term 
//w  fitir/tuin,  nnd  make  it  now  apply  to  the  ultimate  and  micro- 
Noopld  aid  (In  muo  t<srininations  of  mucous  tubea 

(h't'i/  ainl  ydhtvj  tubercle-masHcs  are  the  names  by  which  such 
ilnpoHltH  art)  ^U^H^mh^}(\,  and  they  are  first  visible  in  the  form  of 
rouhdiMh  ^miiuIatioiiH  about  the  size  of  millet-seeds,  and  isolated, 
or  ill  K>'<>»M*'*  **''  iiothilar  mnwHcs  of  more  or  less  irregular  form. 

Tho  //^v//  tulmrch  is  tough,  soft,  and  compressible,  of  a  pearly- 
yi'oy  <»olour,  niul  wuni-transparent.  Microscopically,  it  is  seen  to 
bo  ootnpomMl  of  irrt^gular-Hhaped  bodies,  approaching  a  round,  oval, 
or  triangular  form,  and  varying  in  size  fix)m  Twirth  to  Tirrvtii 
i\f  an  h»oh»  Thwo  somotiiuos  appear  to  be  imbedded  in  a  hyaline 
ailht^ivo  lmHiM-Mulwtaui\\  infiltrated  with  granules  and  molecules 
varyln^t  ft>*»»^  ^  point  scarcely  inojisurable  in  size  to  the  viVvth 
|H^ri  K^f  MX  inoh  in  ditunotor.  The  most  characteristic  semi-trana- 
|MUVut  ^ivy  ^muulations  apjH^xr  to  contain  more  of  the  hyaline 
i^^ni?*  \^r  \HMUuvtin>j  sulwtaiuv  than  of  formed  elements,  the  whole 
tiold  \\f  viow  U^in^it  nuux^  trans)vironts  and  the  elements  less  well 
^*\pi>vt^Hl  \xr  \IoIuuhI  AiVtio  aoivi  (weak,  one  i^rt  to  four  or  six 
\\t'  \v«itov'^  \li,v6i>l\^\!4  u\M\^*  itf  tho  granule!*,  and  renders  all  the 
WNl^^m^'ttVi  uuxiv  tnu^s^^aivut^  whilo  a  ;>>cdution  of  pouish  compIeldT 

V^Mtvm*  \v|>iiuxxw?t  aw*  ^M^tortsuiHx!  as  to  whether  or  not  tuherde- 
i^>j^c(  ^-^w^r  \\v»^si  \^f  fnK.'rwV'vVw-V  with  HK^-ifK  Rokitaiksky 
Ksn)\I:^  li^l  ihoKX^  Mf^!'  <v!U  (vt>ei$iiHti  cveit^nin^  ooe  or  moc^  nuclei. 

^xi^tv'^v.v  ^^"'**^v^  vv5n\\>a5^1  vvii^;  ivct.:x!ett.  oc  5b*  ccier  ba2»£.  be 
Vv\^"t  Astsv  S-Vv^-w  wV     i^  ^iy^.'  x-vw  •rev  :riri«-^  Ji^  ^a'sfc^aiifii 

V^    V>^^>i  V<\sSfc>»*.*  4^^    ^JVX   tliix  >v'  IJV  T'tK^tit  .-C    iOiiSauii^  «iliw 
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or  pathological,  as  believed  by  Virchow;  or  they  may  be  cell- 
particles,  like  nuclei,  of  slow  formation  and  without  any  tendency 
to  reproduction,  but  tending  to  disintegrate  or  break  down  into 
molecules,  as  described  by  Bennett.  Paget  enumerates  the  ele- 
ments of  tubercle  as  follows : — 

*'  1.  Molecules,  granules,  and  oil-particles,  usually  of  small  size  and 
extremely  predominant  in  yellow  tubercles.  2.  Nuclei  of  cytoblasts  of 
various  shapes  and  structure,  but  all  degenerate  or  defective;  some  glit- 
tering, hard  edged,  wrinkled,  and  withered ;  others  granular;  and  few  or 
none  with  distinct  nucleoli.  3.  Nucleated  cells,  similarly  misshapen, 
withered,  or  granular.  4.  Certain  compound  cells,  as  described  by  Van 
der  Kolk,  and  consistiDg  of  epithelium  chaiged  with  the  nuclei  which 
become  the  common  tubercle-corpuscles." 

When  the  masses  of  grey  tubercle  exist  in  the  substance  of  the 
lungs,  their  resemblance  to  millet-seeds  has  sometimes  procured 
for  the  deposit  the  name  of  miliary  tubercles ;  and  when  the  lung 
is  cut  through,  the  elastic  •  nature  of  its  texture  causes  it  to  con- 
tract upon  itself,  so  that  the  parenchyma  recedes  from  the  tubercle- 
deposits  visible  on  the  surface  of  the  section,  and  the  deposits 
appear  slightly  raised  from  the  cut  surface,  and  the  finger  may 
feel  them  as  little  resisting  bodies  set  in  the  lung  (Paget).  When 
examined  with  a  moderately  magnifying  hand  lens,  the  borders 
of  these  masses  are  seen  to  be  irregular,  with  short  projecting 
processes.  The  contraction  of  the  liing,  and  the  consequent 
squeezing  of  the  tyhercle-maas,  probably  render  these  appearances 
secondaiy  forms  assumed  by  the  grey  granulations. 

TeUow  tubercle  is  of  various  shades  of  colour,  and  occurs  in 
masses  of  variable  size,  generally  larger  than  the  grey  deposits. 
These  masses  are  opaque,  friable,  and  of  a  cheesy,  lardaceous  con- 
sistence. The  masses  of  yellow  tubercle  are  more  commonly 
grouped  so  dose  together  that  the  movements  of  the  lungs  cause 
them  to  become  fused  in  uniform  tubercular  masses  half  an  inch 
or  more  in  diameter.  Microscopically,  yellow  tubercle  contains  a 
much  greater  abundance  of  fine  molecules  than  the  grey  tubercle, 
and  there  are  also  present  in  it  elements  similar  to  those  in  grey 
tubercles,  which  are  shrivelled,  indented,  and  wrinkled.  There 
aze  thus  no  positive  or  characteristic  morphological  elements  in 
tdberde^  and  the  pathologist  is  therefore  obliged  to  make  the 
mioroseofpic  diagnosis  of  tubercle  by  a  process  of  exclusion  or 
dinnnatkm.    For  example,  if  he  finds  that  the  substance  he  is 
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examlniDg  consists  of  tbe  elemeots  just  enumerated,  and  that 
them  are  no  blood-vessels  nor  blood-spaces  in  its  interior,  and 
that  there  is  nowhere  in  it  any  fibrous  matrix  enclosing  cells^ 
he  is  surely  dealing  with  a  tubercular  formation.     But  on   the 
other  hand,  if  he  finds,  besides  these  elements,  a  fine  vascular 
provision   for  its  nutrition   and  growth,  with  cells  of  a  fully 
developed  kind,  and  others  degeneiuting,  with  blood -spaces,  and  ^ 
having  an  areolar  matrix-tissue,  then  he  is  most  prol>ably  dealing^! 
with  a  malignant  infiltrating  growth,  or  a  pneumonia  iu  the^i 
lung,  between  the  gradual  invasion  of  which  and  tubercle  there 
are  points  of  analogy  as  well  as  of  diiference.     The  walls  ol 
the  pulmonary  artery  are   thickened  in  both;  also  the  lining 
membrane  of  the  bronchial  tubes*     In  pneumonia^  also,  as  well 
as  where  tubercle  is  being  developed,  the  air*cells  are  inereaaed 
in   capillary  action,  followed  by  obstruction  and  breaking  up 
of  tissue, 

Tbe  developmental  origin  of  tubercle  is  to  be  sought  for,  in  the 
fint  instance,  as  a  growth  from  the  elements  of  the  surrounding 
tissue,  nourished  by  the  adjoining  capillaries ;  and  if  an  exudation 
of  a  fluid  kind  is  present,  its  infiltration  assumes  the  granular 
form  of  albuminoid  elements,  and  is  incapable  of  further  growth, 
but  cafmble  of  receiving  a  deposit  of  earthy  salts  in  its  substance, 
or  of  otherwise  degenerating. 

Tie  fatty  degeneration  of  tubercle  seems  to  be  a  subsequent 
process,  associated  with  a  softer  state  of  the  mass,  in  which  the 
oi^nic  cell*elements  still  remain.  To  this  oily  or  &tty  degenera- 
tion is  due  the  yellow  colawr  of  tubercle ;  and  hence,  also,  liiis 
yellow  form  is  regarded  as  a  secondary  form  to  the  grey  granula- 
tion. It  is  in  reality  a  degeneration  or  retrogade  change.  And 
this  oily  degeneration  m  not  so  favourable  a  local  change  as  that 
by  which  the  tubercle  already  formed  wastes  and  dmes  up^  while 
its  further  development  ceases,  and  the  mass  assumes  a  carti- 
higinous-like  consistence.  At  the  same  time  calcareous  salts  are 
deposited  in  the  mass,  which  then  hardens  or  cretifies. 

In  the  grep  tubercle  this  salutary  change  is  uniform  throughout 
the  mssBi  in  the  yellow  tubercle  the  calcareous  salts  are  usually 
found  in  larger  amount  round  the  peripheric  portion  of  the 
tubercle,  closing  in  a  pultaceous  fi'iable  substance,  composed  of 
free  fat-granules,  aggregated  globules  of  fat,  brown  or  black  pig 
ment-massea,  and  pktes  of  cholesterine. 
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Vogel,  Wedl,  Virchow,  and  several  other  first-rate  observers, 
are  agreed  that  "  an  organized  new  formation  constitutes  the 
basis  of  the  pathological  structure  known  as  tubercle." 

To  verify  this  the  study  of  tubercle  as  a  morbid  growth 
ought  to  be  commenced  with  the  serous  membranes,  as  in  the 
arachnoid  or  pleura.  In  these  textures  we  are  not  so  apt  to 
r^ard  half-destroyed  tissues  as  new  products — a  risk  we  always 
run  in  the  examination  of  pulmonary  tubercle. 

Few  objects  of  morbid  anatomy  have  been  submitted  to  more 
minute  research  than  "tubercle; "  and  there  is  scarcely  any  organ 
where  the  growth  may  not  occur.  Considerable  differences  of 
opinion  have  been  entertained  respecting  the  relation  of  the 
two  varieties  of  tubercle  which  have  been  described.  Laennec 
taught,  and  it  has  been  the  general  belief  since  his  time,  that 
the  grey  tvhercU  is  the  earliest  stage  of  the  deposit  which 
subsequently  becomes  converted  into  yellow.  Dr.  Walshe  has 
also  especially  investigated  this  point,  and  teaches  a  similar 
doctrine.  Bokitansky,  in  the  first  edition  of  his  great  work 
on  morbid  anatomy,  regarded  the  yellow  and  the  grey  as 
essentially  distinct  forms,  and  considered  it  an  error  to 
believe  that  the  one  is  converted  into  the  other.  Bokitansky 
now  affirms  that  grey  tubercle  is  sooner  or  later  converted  into 
yeUow  tubercle,  as  Laennec  first  taught,  and  which  is  now  the 
common  belief  When  the  grey  tubercle  does  not  pass  into  the 
yellow,  it  withers  away.  It  loses  its  lustre,  and  becomes  dry, 
dense,  and  hard,  and  shrivels  into  an  indistinct  shapeless  fibrous- 
like  mass.  Sometimes  such  a  change  is  associated  with  a  cal- 
careous degeneration,  the  surrounding  tissue  in  which  it  is 
imbedded  becoming  dark  with  the  deposit  of  pigment. 

It  is  now  believed  and  taught  by  Bokitansky,  Virchow,  and 
otberSy  that  certain  abnormal  products  not  apparently  at  first 
tubercular,  afterwards  tvherculize,  and  assume  the  appearance  of 
yellow  tuberdea  To  this  change  Virchow  proposes  to  restrict  the 
term  **ehee8y  mdmnjorphoaea''  The  metamorphosis  of  grey  to 
yellow  tubercle  generally  commences  in  the  centre  of  the  growth, 
and  subsequently  the  yellow  tubercle  undergoes  most  important 
aeoondary  changes  in  a  sanative  point  of  view.  These  changes 
ooDBisfc — (1.)  in  softening;  (2.)  in  cretification  or  calcification; 
bat  it  18  not  to  be  understood  that  the  first  of  these  two  changes 
always  passes  into  the  second. 
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The  descriptions  already  given,  and  the  metamorpliosis  about  to  I 
be  noticed,  illustrate  the  diKtinctive  and  peculiar  characters   of 
tuberculous  growth — namely,  iUs  eariy  degeneration  and  aboiiive-j 
nesis.     It  seems  to  be  a  substance  which  acquires  a  certain  stage  | 
of  organic  development,  when  it  is  arrested  in  ita  course,  reoedesv 
and  degenerates*    Such  characters  may  be  read  from  the  shrivelled 
or  granular  state  of  the  so-called  fi'ee  nuclei  and  the  biirren  cells* 
The  changes  about  to  be  noticed  show  a  still  more  retrograde ! 
decay  (Paget). 

When  tubei'ele  softens,  its  substance  breaks  down  into  a  toler- 
ably uniform  creamy  pus-Mke  fluid,  in  which  are  to  be  seen  an 
immense  number  of  tine  granular  points  or  molecules.  The  basis- 
substance  appears  to  mttQU  first;  but  in  Borae  kinds  of  softening 
much  of  the  corpuscular  fonns  are  retained  in  a  thin,  wheyJike, 
flocculent  fluid,  approaching  in  chai^acter  to  what  is  known  m 
acrofulous  pus,  both  microscopically  and  to  the  naked  eye.  The 
softening  appears  on  the  whole  due  to  the  breaking  up  of  the 
corpuscular  elements,  aa  well  as  of  the  basis-substanca.  When 
softening  begins  in  the  centre  of  the  yellow  crude  masaes,  it  leads 
one  to  believe  that  fluid  may  transude  from  the  surrounding  eflu- 
sion  or  hyjTerjymic  state,  and  i:>enetrate  to  the  centre  of  the  whole 
mass,  wliere  it  may  accumalate  and  increase  the  softening,  with- 
out becoming  developed  into  the  visible  cell-elements  of  tubercle. 
each  tubercle  or  group  of  tubercles  undergoes  this  softening 
[process,  the  softened  mass  occupies  a  cavity,  which  thus  becomes 
an  abscess,  though  not  a  purulent  one,  and  the  tissue  involved 
by  the  growth  of  the  tubercle  is  destroyed.  It  dies  with  the 
increased  growth  and  softening  of  the  mass.  During  this  process 
of  softening,  tuberculous  matter  continues  to  grow  in  other  por- 
tions of  the  organ,  and  when  it  occurs  in  the  lung,  generally  from 
above  downwards,  so  that  excavations  or  cavities  are  found  at  the 
apex  of  the  lung,  while  lower  down  yellow  tubercle-masses, 
beginning  to  soften,  exist;  and  still  lower  down,  the  yellow 
tubercle  is  found  in  a  crude  state,  as  if  newly  changed,  or  in  the 
process  of  being  changed  from  the  grey  granulations  wliich  are 
disseminated  through  the  base  of  the  lung. 

Pathologists  arc  now  agreed  that  the  production  of  tubercle  is 
quite  independent  of  inflammation,  in  the  ordinary  acceptation  of 
that  terra,  irapl}dng  thereby  the  presence  of  pain,  heat,  swelling, 
redness,  lymph,  or  pus;  but  that  in  the  great  majority  of  casea 


CHEMICAL  ANALYSIS  OP  TUBERCLE.  197 

inflammation  is  set  np  round  the  tubercle-masses,  and  plays  an 
important  part  in  promoting  further  growth  of  tubercle,  which 
proceeds  in  a  rapid  course  to  softening  and  destruction  of  tissue. 
The  phenomena  of  the  growth  of  tubercle  are  also  associated  with 
the  existence  and  supply  of  material  which  forms  the  fibrous 
thickenings  and  capsules  around  tubercular  cavities  or  ulcera- 
tions. '  These  phenomena  also  bring  about  the  separation  of  the 
tubercle-mass  from  the  surrounding  parts,  and  if  it  is  eliminated 
in  any  way,  a  cavity  or  an  ulceration  remains.  When  thus  en- 
closed by  fibrous  thickenings  or  capsules,  the  softened  tubercle 
may  undergo  the  process  of  cretijication  or  (xdcificcdion;  in  other 
words,  it  becomes  converted  into  a  greasy,  fatty,  chalky  mass, 
which  gradually  becomes  hardened  into  a  brittle  substance. 
There  appears  to  be  either  a  deposit  or  a  liberation  of  calcar- 
eous particles  in  the  mass,  for  the  elements  become  mixed  up 
with  gritty  particles  of  earthy  salts ;  and  at  the  same  time  there 
is  absorption  of  the  animal  part,  so  that  the  original  size  of  the 
tubercle-growth  is  diminished.  When  tubercle  is  thus  completely 
calcified,  a  thin  section  presents  a  granidar  appearance^  but  with 
no  definite  forms,  combined  with  more  or  less  pigment. 

Tubercle  has  been  analyzed  by  many  chemists.  The  analysis 
by  the  late  Dr.  R  M.  Glover,  of  Newcastle,  appears  to  be  the 
most  accurate  and  extensive.*    His  conclusions  are  as  follow: — ■ 

''1.  That  tubercle  consists  of  an  animal  matter  mixed  with  certain 
earthy  salts. 

"  2.  That  the  relative  proportion  of  these  varies  in  different  specimens 
of  tubercle.  That  animal  matter  is  most  abundant  in  recent,  and  earthy 
salts  in  chronic  tubercle. 

^*3.  That  the  animal  matter  certainly  contains  a  large  amount  of 
albumen,  while  fibrin  and  faX  exist  in  small  but  variable  proportions. 

**^.  The  earthy  salts  are  principally  composed  of  the  insoluble  phos- 
phate and  carbonate  of  lime,  with  a  small  proportion  of  the  soluble  salts 
of  soda. 

**5,  That  very  little  difference  in  ultimate  composition  has  yet  been 
detected  between  recent  tubercle  and  the  other  so-called  compounds  of 
protein.'* 

♦Tliia  analyaiB,  to  be  satisfiEKstoTy,  should  be  made  on  tubercles  at  different 
pojods  of  lif&  The  tnberde  of  the  young  stramous  subject  is  believed  to  differ 
gmftiy  from  tiie  taberde- growth  found  in  advanced  life,  especially  in  a  goaty 
hML 
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Tubercles  may  be  developed  in  a  slow  and  insidious  manner,— 
(1.)  In  the  fonn  of  the  gi-anulations  described,  and  confined  to 
one  portion  of  an  organ^  wberc*  tbej  gradually  inci^ase  in  size 
and  number;  or  (2.)  They  suddenly  and  rapidly  increase,  and 
are  found  in  many  parts  of  a  uniform  size,  generaUy  called 
miliary  tubercles,  whicli  are  regularly  distributed  through  tho 
tissues.  They  present  different  stages  of  retrograde  metamor- 
phoses at  different  parts  of  the  same  organ,  llie  recent  grey 
tubercles  are  soft  and  gelatinous,  those  of  older  date  are  firm ; 
and  when  the  tissues  are  cxtenBively  invaded,  they  are  softened 
and  infiltrated  with  a  thick  serous  effusion.  The  coui^e  of  sudi 
caaes  is  generally  acute,  and  hence  "acute  tuberculosis."  In  acute 
phthisis  they  may  reach  the  size  of  a  pf^a  in  three  or  four  weeks 
(Louis);  and  when  subjects  in  a  state  of  tuberculous  cachexia 
are  exposed  to  violent  irritation  of  the  lungs,  these  granulations 
grow  so  rapidly  and  in  such  numbers  thiTJughout  the  lungs  as 
to  give  rise  to  the  most  alarming  dyspnoea  (SiR  James  Clabk), 
Tubercle  also  occurs^ — (3.)  As  an  infiUration  of  ths  Hesum  by  an 
albuminous  fluid  of  a  thick  synovial-like  character,  which  gradu 
ally  degenerates  into  a  firm  greyish»red  granular  softened  mass, 
containing  portions  of  tissue  within  it.  This  infiltration  was  first 
described  by  Dr,  Baillie  in  his  Morbid  Aim^my.  "In  cutting 
into  the  lungs/'  he  writes,  **a  considerable  portion  of  their  struc- 
ture sometimes  appears  to  be  changed  into  a  whitish  soft  matter, 
somewhat  intermediate  between  a  solid  and  a  fluid,  like  a 
scrofulous  gland  just  beginning  to  suppurate.  This  api^earance 
is,  I  believe,  produced  by  scrofulous  matter  being  deposited  in 
tlie  cellular  [areolar  or  pamnchymatous]  substance  of  a  certain 
portion  of  the  lungs,  and  advancing  towai'ds  suppuration.  It 
seems  to  be  the  same  matter  with  that  of  tubercle,  but  only 
diffused  uniformly  over  a  considerable  portion  of  the  lungs,  while 
the  tubercle  is  circumscribed."  Accordiug  to  the  patholo^'  of  the 
present  day,  as  now  described,  this  infiltration  of  mvfulous  fluid 
tmherculizmf  and  the  ttiberch's  form  themselves  in  the  first  instance 
in  the  cavities  of  the  air- vesicles. 

Thus  much  is  known  regarding  the  histology  of  tuberculous 
growths,  and  is  here  stated  minutely,  because  wo  have  the 
testimony  of  most  experienced  morbid  anatomists,  such  as  Ben- 
nett, Paget,  and  many  others,  that  the  microscope  alone  can 
decide  as  to  the  nature  of  those  which  closely  resemble  tubercle 
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when  examined  by  the  naked  eye.  Indeed,  such  are  the  vague 
definitions  given  of  tubercle,  that,  in  the  words  of  Bennett,  "  every 
morbid  anatomist  must  frequently  have  experienced  much  diffi- 
culty in  endeavouring  to  determine  by  the  naked  sight  whether 
a  certain  morbid  product  be  or  be  not  tubercle." 

In  connection  with  the  original  appearance  of  the  tuberculous 
matter,  it  has  been  much  discussed,  and  still  is  discussed,  in 
which  texture  tubercle-m&tier  is  first  deposited,  whether  fluid 
or  solid,  and  what  is  the  cause  of  the  deposition  or  growth.  The 
deposit  in  the  lungs  is  the  one  most  frequently  described,  and 
while  we  have  had  some  most  minute  and  elaborate  descriptions  in 
recent  numbers  of  The  Medico-Chirurgical  Review,  it  appears  they 
do  no  more  than  confirm  the  account  which  Schroeder  Van  der 
Kolk  gave  thirty-nine  years  ago  (1826),  when  he  fixed  the  seat  of 
tubercular  deposit  in  the  extremities  of  the  bronchial  tubes,  or  in 
what  are  named  the  pulmonic  air-vesicles.  Similar  views  were 
adopted  by  Carswell  and  AndraL  Dr.  Sieveking  has  since  con- 
finned  the  observation  by  his  own  researches;  Schroeder  Van 
der  Kolk  has  again  elaborately  described  the  more  minute  details 
as  to  how  the  process  takes  place;  and  Dr.  Radclyffe  Hall  gives  a 
similarly  minute  description.  One  form  of  tubercle  appears  in 
the  air-vesicles  in  the  first  instance  as  a  degeneration  of  the 
previously  existing  normal  epithelium;  shedding  of  this,  and 
continuous  replacement  and  degeneration,  till  the  whole  of  the 
interior  of  the  air-vesicle  is  filled  with  tubercle.  Subsequently 
the  pulmonic  fibres  become  enclosed  and  separated  by  the  morbid 
growth  and  exudation,  and  free  nuclei  and  granules  are  formed 
between  and  amongst  them.  According  to  Virchow  such  epithe- 
lium becomes  "  cloudy,"  and  the  cells  degenerate,  and  the  process 
of  tuberculization  advances  in  the  cavity  of  the  air-vesicle.  This 
is  also  consistent  with  the  experience  of  Hasse,  who  is  of  opinion 
that  the  tuberculous  matter  is  first  deposited  on  the  walls  of 
the  vesicles,  and  gradually  presses  towards  their  middle  the 
epithelium-cells,  or  other  contents  of  the  air-vesicle,  and  then 
encloses  the  whole  as  a  kind  of  soft  and  sometimes  dark-coloured 
nudeua  Another  fact  is  of  interest  in  relation  to  this  point. 
In  a  stone-mason  who  died  of  phthisis  an  earthy  nucleus 
was  found  at  the  centre  of  many  of  the  pulmonary  tubercles. 
TMs  earthy  nucleus  turned  out  to  be  of  precisely  the  same 
character  as  the  stone  of  Craigleith  quarry,  where  the  man  had 
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been  employed  (Home,  Edin.  Med,  and  Surg.  Jotm^wd^  Janoaj'y, 
1838). 

The  question  of  epithelium  in  air-cells  ie  £till  the  Bobject  of 
discussioiL     Its  occurrence  in  the  air-cells  is  dbputed  by  RainyJ 
Todd,  and  Bowman^  Mandl,  Ecker,  Deicbler,  Zenker,  Henle,  and' 
Munk;   but  its  existence  is  maintained  by  Kdlliker,   Bad  civile 
Hall,  WilhamSj  and  Hasse,     It  is  alBo  asserted  by  Eberth  that  in 
the  lungs  of  calves  and  pigs  tliere  is  a  very  delicate  unbroker 
epitlielium  (Virebows  Archdii,  1862,  p,  503,  where  figures   ar 
given).     By  preparing  healthy  human  lungs  from  young  subject 
by  boiling  the  lungs  in  dilute  acetic  acid,  I  believe  I  have 
succeeded  in  demonstrating  the  existence  of  a  delicate  film 
pavement  epithelium  lining  the  air-cells. 

With  regard  to  the  origin  of  pulmonary  miliary  tubercle,  an 
important  observation  m  made  by  Deichler,  wliich  would  indicatej 
the  oocaaional  origin  of  tubercle  in  another  way.  He  founds 
when  a  section  was  made  through  the  centre  of  one  of  the 
tubercle-masses,  that  it  enclosed  a  little  stem,  knuckle,  or 
portion  of  a  minute  pulmonaiy  artery  about  ono-twentieth  of  j 
a  line  in  size.  This  knuckle,  or  loop  of  artery,  was  surrounde^H 
by  tubercle*  The  walls  soften  by  the  new  formation  of  cell**," 
and  the  more  the  cells  grow,  the  hirger  the  tubercle*masa« 
becomes,  till  it  is  finally  lost  in  the  larger  knots.  It  is  nol 
improbable  that  the  tubercle-knots  are  formed  owkg  to 
diseiised  state  of  the  membranes  of  the  stems  of  the  blood-ressalal 
Evidence  of  such  disease  may  be  found  in  cases  of  edasis  orj 
aneorismal  distension  of  the  walls  of  the  pulmonary  capillaries^  m 
aeon  in  the  air*cella  Buhl  and  Zenker  have  described  such  cases^ 
(Virchow's  Aixidv.;,  1862^  p*  I8S).  Bearing  upon  this  pointy  I 
lately  dissected  a  soldier  w*ho  died  suddenly  by  haemorrhage  froK 
the  lungs.  On  opening  into  one  of  tJie  tubercle- cavities  it  wasi 
found  filled  with  coagulated  blood ;  and  projecting  from  a  spot 
on  the  wall  of  this  pulmonaiy  cavity  was  a  round  tumor  about 
the  size  of  a  widnut.  This  tumor  had  ruptured,  and  the  rupture 
held  a  coagulum  of  blood.  This  tumor  was  found  to  be  an  €€tasi» 
or  anaunsmal  dilatation  of  the  pulmonary  arteiy;  and  several 
other  tumors  of  a  similar  natui^,  but  of  variable  and  much  smaller 
sizes,  existed  in  other  cavities  in  the  lungs,  projecting  from  the 
pulmonary  ai-teiy.  They  were  proved  to  be  continuous  with  this 
vessels — (1.)   By  the  injection  of  spirits  into  them,  and 
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disteosioo  thereby  through  the  pulmooary  axteiy  aa  it  left  the 
heart;  and  (2.)  By  microscopic  eEaminaiioD,  which  showed  a 
delicate  epithelial  lining  to  these  tumors,  continuous  and  similar 
to  that  in  the  artery.  The  preparation  is  preserved  in  the 
museum  of  the  Array  Medical  School  at  Netley.  (See  also  Lancet, 
Feb.  6,  184<1,  and  referred  to  in  Prov,  Med,  Aasocialion  Trans,^ 
voL  X-,  p,  65) 

Therefore  it  may  shortly  be  summed  up,  with  I'egard  to 
tnbettJe  in  the  lungs  (as  Gluge  long  ago  showed),  that  there 
can  be  no  doubt  the  ultimate  pulmonic  vesicles  are  often 
inTalTed  in  tubercular  infiltration,  giving  rise  to  one  form  of 
isolated  tubercle  {tuhercvlAx  grauuluM),  confined,  perhaps,  to  a 
do^n  alveoli,  the  principal  part  of  the  morbid  growth  being  in 
the  alveoli* 

Another  form  of  isolated  tubercle  occurs  as  an  interstitial 
growth,  situated  in  those  points  where  a  certain  amount  of  con- 
nective tissue  exists.  Its  occurrence  is  in  tlie  form  of  little 
knots,  or  sajiarate  grains  massed  together,  but  always  in  their 
early  stage  recognized  as  bright  sparkling  spots  like  sand 
(SiBSOJf),  the  usual  iiiiliwry  tubercle. 

The  Beat  of  tubercle  in  the  lungs  may  therefore  be  the  mucous 
tiicmbmne  of  the  bronchial  tubes  entering  the  alveoli,  the  walls 
of  the  alveoli  themselves,  the  connective  tissue  of  the  lung,  the 
walls  of  the  pulmonary  artery,  or  the  surface  of  the  pleura, 

nomenclature. — The  terra  '*  tubercular  deposit"  can  scarcely  be 
regarded  as  correct,  altliough  in  common  use.  The  expression 
ought  rather  to  be  ^'tubercular  f&i*m  of  injlammaiion ;"  just  as 
we  have  been  accustomed  to  use  "tubercular  meningitis**  as 
synonymous  with  "  tubercular  inflammation  of  the  meninges." 

In  the  peritoneunh  the  seat  of  tubercular  inflammation  is 
Immediately  beneath  the  serous  coat,  where  sanguineous  conges- 
tions and  minute  extraviisations  first  take  plaee  during  the  rapid 
formation  of  the  tubercular  gnmulations. 

In  the  mucous  membraiis  of  the  alimentary  canal  the  seat  of 
tobercular  inflararaation  is  principally  in  the  lower  part  of  the 
imall  intestines.  The  tubercle  grows  originally  in  the  submucous 
tissue,  and  elevates  the  mucous  membrane  stretched  over  the 
graoulationa  They  project  in  the  form  of  nodules  assembled 
t*:^ether  in  several  groups.  New  gninulations  spring  up  between 
the  older  ones;   and  as  these  growths  degenerate  and  soften 
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rapidly  in  the  intestines,  a  fusion  of  the  whole  veiy  soon  takes 
place. 

The  circulation  in  this  part  of  the  intestine  is  impeded;  and 
its  vitality  is  gradually  destroyed;  its  mucous  membrane  is  lost, 
and  ulcerations  form,  whose  shapes  are  decided  by  the  form  of  the 
original  growth. 

A  single  tubercle-nodule  gives  a  crater-like  ulcer.  A  number 
produces  extensive  ulceration,  with  irregularly  excavated  borders, 
the  growth  of  the  tubercle-masses  being  continued  at  the  margins 
of  the  ulcers ;  and  hence  the  thick  border,  with  particles  of  yellow 
crude  tubercle  imbedded  in  it,  so  characteristic  of  these  ulcers. 
Similar  material  may  also  be  seen  on  the  floor  of  the  ulcers,  the 
softening  of  which  leads  to  perforation  of  the  peritoneum. 

A  considerable  portion  of  the  tuberculous  exudation  may 
transude  in  a  fluid  state,  in  the  first  instance,  through  the  capil- 
laries, and  collect  in  those  places  outside  the  vessels  that  offer 
least  resistance  (Bennett).  While,  therefore,  infiltration  more 
or  less  extensive,  as  described  by  Baillie,  is  the  first  condition  in 
which  the  exudation  can  be  observed  to  exist,  tubercle  may 
be  observed  to  accumulate  on  the  free  surfaces  of  mucous  and 
serous  membranes,  or  on  the  outer  surface  of  minute  blood- vessela 
While,  therefore,  tuberculoics  material  does  not  differ  in  its  seat 
from  the  simple  or  cancerous  exudations,  when  these  form  minute 
growths  in  the  lungs  or  other  parts,  yet  there  is  an  important 
difference  in  regard  to  their  relation  with  the  blood-vessels,  which 
requires  to  be  specially  noticed.  It  was  first  pointed  out  by  Dr. 
William  Stark  that  when  attempts  are  made  to  inject  a  tubercu- 
lated  lung,  the  finest  injection  will  not  reach,  far  less  penetrate, 
the  tubercle-masses.  Blood-vessels  which  are  of  a  considerable 
size  at  a  little  distance  from  tubercle-masses  speedily  become  con- 
tracted, so  that  a  large  vessel,  which  at  its  origin  measured  nearly 
half  an  inch  in  circumference,  could  not  be  cut  open  further  than 
one  inch,  and  that  when  cut  open,  such  vessels  presented  a  very 
small  canal  filled  by  a  coagulated  substance.  Schroeder  Van  der 
Kolk  made  similar  experiments.  He  sometimes  found  that  large 
vessels  remained  pervious  which  crossed  a  tuberculous  cavity  in  a 
lung,  but  that  all  the  small  or  capillary  branches  which  adhered 
and  were  given  off  from  the  larger  trunks  were  obstructed  and 
impervious.  These  observations  lead  to  the  conclusion  that 
obliteration  commences  in  the  smaller  vessels  and  proceeds  to  the 
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Br  trunks;  and  are  of  sorae  important^  with  mference  to  the 
of  softening,  and  other  changes  which  am  observed  to 
'  pLace  in  this  wMi-vaaculaT  growth.  The  process  of  softening 
I  not  so  uniform  in  its  progress  as  the  notice  already  given  might 
one  to  suppofiCL 
It  appeiirg  difficult  in  every  instance  to  ascertain  at  what  part 
Dflening  commences,  so  that  it  is  incorrect  to  give  a  general 
description  of  this  change  as  always  commencing  in  one  place. 
Ai  one  case  it  may  l^egin  in  the  centre  and  proceed  to  tbe  circuni- 
Brence  of  the  gi'owth;  in  another  it  may  begin  at  the  circum- 
ference and  go  round  Hie  whole  mass,  detaching  it  from  the 
E rounding  textures;  in  a  third  case  it  may  begin  at  once  in  the 
tre  and  at  the  margins;  and  in  other  instances  it  has  been 
observed  to  commence  at  the  same  time  in  several  (larts  of  the 
ibstaoce  of  the  tubercular  mass;  and  this  is  especially  the  case 
^here  the  masses  are  large  (Cbaigie,  Bennett).  The  portion  or 
oi  about  Ui  soften  loses  its  finnness  and  becomes  friable,  the 
bUs  swell  and  break  up,  adding  thus  by  their  solution  t<J  the 
luency  of  the  mass.  Inspected  with  a  common  hand  lens,  the 
seems  as  if  perforated  here  and  there  with  holes;  and 
softening  extends  by  degrees  throughout  the  whole  growth. 
air-vesicles  necessarily  are  destroyed  by  this  process^  and  the 
[linal  extremities  of  the  bronchi  are  amongst  the  first  struc« 
ires  to  suffer.  The  mucous  membrane  which  covers  them  is  red 
id  villous  in  the  vicinity  of  the  softened  part,  and  as  tuber^ 
Igsis  proceeds  the  whole  of  the  pulmonary  mucous  ineralirane 
its  the  anatomical  chanicters  of  chronic  bronchitis.  The 
&oing  of  the  growth  and  the  inflammation  of  the  textures 
to  act  and  re -act  upon  each  other;  liquefaction  seems  to 
Etend  more  rapidly  when  local  inflammation  is  set  up,  and  the 
lings,  on  the  other  hand,  appear  to  augment  the  local 
fcion. 
Constitutional  Origin  of  TubercalOBia*— Departing  firom  the  limited 
onsideration  of  the  subject  which  ram^bkl  anatoviy  alons  affords, 
inical  and  pathological  research  tends  more  and  more  to  confirm 
lie  belief  in  tlie  constitutional  origin  of  tubeirulosU.  There  is 
ttdoubtedly  a  predisposition  to  tubercular  growths,  either  hered- 
or  acquired;  and  that  there  is  a  bad  habit  of  body — a 
-which  precedes  the  development  of  tubercle,  no  one 
Bny. 
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The  development  of  tuberclesj  wherever  found,  is  nudoubtGdly 
a  local  lesion  which  indicates  a  cmtstitutional  disease.  It  haa 
been  hitherto,  however,  the  custom  to  name  the  local  leaions  as 
the  dwease,  rather  than  to  describe  the  constitutional  stata  Thug, 
whep  the  lesions  have  been  most  marked  in  the  bones  and  glands, 
the  name  of  sci'ofula  has  been  given  to  the  condition*  when  the 
lungs  are  the  site  of  the  deposits,  pldhiais  or  conaUTnptiim.  is  the 
name  by  which  the  condition  is  familiar ;  and  when  in  the  glands 
of  the  mesentery,  it  has  been  called  "tabes  vi£S€nt€rica ;'*  and  in 
the  meniDges  of  the  brain  it  has  been  named  '*  hyd'ivcepfialus**  or 
"water  in  the  head," 

The  changes  in  the  general  system  by  which  the  tuberculous 
cachexia  is  brought  about  are  apparent  in  the  physical  condition 
of  the  patientj  and  in  the  exercise  of  some  of  the  vital  funti^ions 
especially  connected  with  nutrition.  To  the  late  Dr,  Tweedy 
Todd,  Sir  James  Clark^  and  Professor  Bennett,  the  profession  is 
principally  indebted  for  the  clear  and  earnest  elucidation  of 
tuberculosis  considered  as  a  constitutional  affection ;  and  on  our 
knowledge  of  it  as  such  rests  our  only  hope  of  success  in  the 
prevention  and  treatment  of  this  most  formidable  8coui]ge  of 
civilised  society. 

Many  observations  have  been  made  and  statements  recorded 
with  the  view  to  connect  tuberculosis  with  morbid  states  of  the 
blood,  but  hitherto  no  constant  morbid  condition  of  the  circulat- 
ing fluid  c^n  be  said  to  be  peculiar  to  the  tubercular  state.  Afl 
Dr.  Bennett  obsen^es,  we  must  look  to  something  beyond^ — we 
must  look  to  the  pabulum  which  ministers  to  the  nutritioQ  of 
the  body  itself  through  the  blood;  for  with  an  impoverished 
state  of  that  fluid  there  is  doubtless  an  impoverished  state  of  the 
tiasuBs,  But  there  are  some  curious  and  detached  observations 
Hfhichj  when  connected  together  in  certain  pathological  relations, 
appear  to  throw  more  light  on  tlie  nature  of  the  constitutional 
state  which  leads  to  the  development  of  tuberculosis  than  any 
single  observation  of  individual  authors.  These  I  would  thua 
shortly  enumerate: — 

L  There  is  to  be  noticed  the  albuminous  chaimcter  of  the  fluid 
material  which  infiltrates  the  tissues  of  an  organ  previous  to  the 
process  of  tubcwulizatum,  by  which  this  infiltration  is  in  part 
changed  by  coagulation  into  grey  ttiherck^,  each  of  which  may 
block  up  from  three  to  twenty  air-veaicles. 
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2,  There  is  in  some  cases,  as  shown  by  T>m,  Alison,  WUliamSi 
Bewiett,  and  Rokitansky,  an  obvioiis  affinity  between  the  lymph 
uf  the  blood  and  tub<:^rcie. 

3.  There  is  an  albuniinosity  or  venous  state  of  the  blood  which 
Ucomidered  by  some  as  peculiar  to  the  tuberculous  state  of  the 
coMtituiion. 

i  There  is  the  peculiar  state  of  the  blood,  amounting  to  an 
apptniTice  of  leiichsemia,  which  imtnediately  succeeds  digestion 
in  healthy  persons,  as  observed  and  described  by  Dr.  Andrew 
BttciatiDu,  of  Glasgow,  in  The  Transadums  of  the  Pfdlo&rrpkical 
Sixieiy  {vol  ii.)  of  that  city,  resembling  the  molecular  and  corpus- 
ctiUr  elements  of  chyle  or  lymph,  and  consisting  of  fat  emulsion- 
ii^  with  albumen.  To  this  substance  he  gave  the  name  of 
pfihiiUri,  and  which  is  still  further  elaborated  in  the  blood,  in 
tfe  glands,  and  in  the  lungs,  before  it  takes  part  in  the  general 
raoqiholo^cal  chafiges  connected  with  nutrition. 

3,  Tlie  obser^^ationB  of  Dr.  Aehei^on,  of  Berlin,  and  of  Dr, 
Beanett,  relative  to  how  nutrition  may  be  impeded  by  diminishing 
t!ie  'fftolecular  state  of  the  nutritive  elements,  and  improveii  by 
iflcreasiiig  them* 

R  The  observations  of  Panum  and  Parkes  relative  to  the 
Pf^pitAtion  of  albumen  by  acids  and  neutml  salts,  in  which 
1^.  Parkes  especially  shows  that  the  albumen  as  it  exists  in 
^  senun  of  the  blood  is  usually  in  that  condition  in  which  it 
w  rniHt  easily  precipitated  by  acids  and  chloride  of  sodium  (Med. 
^im^and  Gazette,  July,  1850  and  1S52). 
7,  Tlie  excess  of  intestinal  acidity  in  the  alimentary  canal  of 
■taxiaical  patients,  as  shown  by  Dr,  Bennett,  by  which,  under 
mm  conditions,  the  albuminous  constituents  of  the  food  are 
endered  easily  soluble,  whilst  the  alkaline  secretions  of  the 
iJiva  and  the  pancreatic  juice  are  more  than  neutralized,  and  so 
mdered  incapable  of  transforming  the  carbonaceous  constituents 
'food  into  oil,  or  of  so  preparing  fatty  matters  introduced  into 
le  system  as  will  render  them  easily  assimilable.  Hence  an 
creased  amount  of  albumen  enters  the  blood  compared  with  the 
Uy  elements* 

According  to  the  observ^ations  of  Mr.  Jonathan  Hutchinson, 
Id  eructations  were  present  in  62  per  cent  of  the  cases  of 
rspepsia  which  preceded  the  deposition  of  tubercle,  and  were 
prominent  symptom  in  46  per  cejU.  of  cases  reported  on  by 
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him  ID  an  admirable  paper  an  the  forniB  of  dysjiepsia  preoediiig 

and  attending  phtbisis  {Med.  Timie^  and  Gazette,  voL  x,,  1855),       ^M 

Any  one  of  these  statementB  considered  by  itself  does  not  seem  ^| 
of  mudi  importance,  but  considered  as  a  whole,  in  their  relation 
to   nutrition    and    their  influence   upon   morphologitml   changes 
between  the  solids  and  the  fluids  of  the  body,  they  leave  very 
little  room  for  doubt  that  the  bad  ha'bit  of  body  aaaoeiated  with 
the  growth  of  hihercle-TfUitter  must  be  established  in   the   firat 
instance  through  tlie  digestive  processes,  as  first  described  by  the  ^i 
late  Dr.  Tweedy  Todd  under  the  name  of  8trum€m&  di/speima^^M 
and  which  has  been  since  so  fully  described  by  Sii*  Janj^s  Ckrk» 
Bennett,  Hutchinson,  and  others. 

The  more  closely  these  links  of  circumstantial  evidence  can  bo 
bound  togethefp  the  more  intimate  a  pathological  relationship  will' 
be  found  to  exist  between  the  albuminous  constituents  of  the 
food,  the  blood j  and  tubercle,  and  the  saline  com^tituents  of  the 
circulating  fluid,  the  mal-assimilation  of  food,  and  the  waste  of 
the  tissues,  as  connected  with  the  development  of  the  bad  habit 
of  body  associated  with  tuberealosis. 

Although  it  must  be  confessed  that  we  do  not  fully  understand 
the  living  procasses  by  which  all  the  molecular  changes  take  place 
to  which  I  have  just  adverted,  yet  there  can  be  no  doubt  that  in 
the  seven  statements  enumerated  we  obtain  some  glimpses  of  a 
rational  pathology,  which  may  yet  tend  to  explain  the  very  com- 
plex constitutional  nwrbid  state  which  precedes  and  is  associated 
with  the  occurrence  of  tubercle. 

Mealing  of  Lecal  Leaions  m  Tuherculosiji, — It  is  of  tbe  greatest 
importance  to  study  how  some  of  the  most  unmanageable  and 
hopeless  diseases  will  sometiraea  spontaneously  become  cured,  and 
how  the  local  lesions  will  heal  That  tuberculosis  sometimes 
tends  to  these  results  we  have  abundant  testimony  daily  aSbrded 
in  almost  every  post-moH^n  examination  of  those  who  die  with 
this  disease.  Laennec^  Carswell,  dark,  and  Bennett  have  re- 
corded their  testimony  on  this  interesting  point;  and  the  practical 
result  of  their  observations  shows  that  if  the  further  growth  of 
tubercle  can  be  arrested,  the  masses  already  existing  may  silently 
retrograde,  liecome  ahsi>rbed,  or  diminish  in  si^e,  and  the  part 
dcatri^,  or  it  will  remain  latent  as  a  cretaceous  mass. 

Oases  are  mm  in  whicli  the  occurrence  of  tubercle  is  not  at 
first  latent;  and  from  the  numerous  cicatrices  that  are  found  afler 
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death  at  the  apices  of  the  lungs,  it  is  exmedingly  questionable 

wlietlier  nny  person  is  carried  off  liy  a  first  attack;  and  tiiber- 

^cuJous  disease  of  the  lungs  in  early  life  frequently  heals,  although 

Bit  generally  returns,  sometimes  at  an  advanced  age,  and  ultimately 

proves  fatal  (Sir  James  Clark).     There  are  few  cases,  also,  writes 

I  Dr.  Beuuett,  in  vhicli  tlie  destructive  and  ulcemtivc  progress  of 
tubercular  exudation  is  uniform.     It  is  continually  Iseing  checked, 
and  for  a  time  slumbers,  and  even  in  the  worst  specimens  of 
tubenmkr  lungs  numerous  cicatrices  and  evidences  of  attempts 
I     to  heal  may  be  i^ecogni^ed  ;  but  as  one  portion  cicatrizes  another 
Hbeeomes  the  seat  of  further  tuberculous  growth.     Cicatrices  of 
^healed  tubercles  present  different  appeamnces,  according  he  the 
cavities  ^from  which  they  were  formed  have  been  supei-ficial  or 
deep-seated     When  superficial,  the  pleune  are  more  or  leas  ad- 
herent and  thickened,  frequently  thus  forming  an  external  boun- 
daiy   to   the   cavity.     When  the  walls  of  the   cavern  contract, 
the  pleural  surface  of  the  lung  is  drawn  inwards,  and  thus  tlie 
^nleir  puckcrings  on  its  surface  are  produced.     Occasionally  no 
i  of  tubercular  matter  are  discovered  either  within  or  in  the 
idnity  of  these  cicatrices ;  but  more  generally  the  contraction 
and  puckering  of  parenchyma  occur  round  tubercle  which  has 
undergone  various  transformations,  and  sometimes  a  cyst  eiioloscs 
the  mass.     The  enclosed  growth  may  be  found  to  have  undergone 
any  of  the  proce^e^  of  tranaformation  ali^ady  noticed  (pages  194 
and  19G] ;  and  the  cretaceous  or  calcareous  concretions  may  re- 
main an  indefinite  time  in  the  parenchymatous  substance  of  the 
lungs,  or  they  may  be  evacuated  through  the  bronchi  with  the 
sputa.     Tliat  such  appearances  are  really  evidences  of  ariested 
tubercles  is  rendei'ed  apjmrcnt  by  the  following  facts : — 

''^  L  A  form  of  indurated  and  circurascrihed  tubercle  is  frequently  met 
rttk  gritty  to  the  feel,  which,  on  being  dried,  clctaely  resembles  cretaceous 
Qcretioun. 

*' 2.  These  CK>nci*etif>n8  are  found  exactly  iti  the  same  aituations  aa 

ttlierck* — moat  commonly  in  the  apex,  and  in  both  hmgs.     They  fi^* 

joenily  also  oecur  in  the  bronehiul,  meBenterie,  and  other  lymphatic 

ghitidf^,  und  in  tht*  psoas  niusele,  or  otlier  textures  which  havts  been  the 

%i  of  tuberculous  growtha  or  scrofulous  abHcesses. 

**  3»  When  a  lung  m  the  seat  of  tubercular  infiltration  throughout, 
tiecsetit  tubercle  geuemlly  ficcupiea  the  iuferior  portiou,  and  older  tubercle, 
tad  ]>erhup8  cancer,  the  auperiory  whilst  cretaceous  and  calcareous  con- 
^ratamis  will  be  found  at  the  apex^ 
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"4.  A  comparison  of  the  opposite  lungs  will  frequently  show  that 
whilst  on  one  side  there  is  fine  encysted  tubercle,  partly  transformed  into 
cretaceous  matter,  on  the  other  the  transformation  is  perfect,  and  has 
occasionally  even  passed  into  a  calcareous  substance  of  stony  hardness. 

"  5.  Seeing  that,  according  to  the  observations  of  Dr.  W.  T.  Grairdner, 
cicatrices  also  may  result  from  bronchial  abscesses,  the  seat  of  cicatrices 
in  the  lungs  may  vary  considerably  '*  (Benkstt). 

In  the  words  of  Carswell,  "  pathological  anatomy  has  perhaps 
never  afforded  more  conclusive  evidence  in  proof  of  the  curability 
of  a  disease  than  it  has  in  that  of  tubercular  phthisis."  Path- 
ology, therefore,  teaches  most  distinctly  that  the  aim  of  the 
physician  must  be  to  correct  the  constitutional  tendency  to  the 
further  occurrence  of  tubercle,  or  even  to  arrest,  if  possible,  at  its 
origin,  the  development  of  the  constitutional  state  which  leads  to 
such  growths.  Hie  most  eminent  physicians  are  agreed  that  it  is 
peculiarly  a  disorder  of  childhood  and  youth,  "  when  nutrition  is 
directed  to  building  up  the  tissues  of  the  body,"  that  such  persons 
are  frequently  attacked  with  symptoms  of  phthisis,  which  under 
proper  treatment  cease,  ''and  years  elapse  before  there  is  any 
renewal  of  the  disease,  and  that  were  advantage  taken  of  the 
intervening  period  to  correct  the  constitutional  cachexia,  the  cure 
might  prove  complete." 

The  result  of  the  course  followed  by  tuberculosis,  when  ob- 
served in  patients  under  treatment  in  hospital,  may  be  arranged, 
according  to  results  obtained  by  Dr.  Walshe,  under  the  following 
heads: — 

1.  All  the  symptoms  were  removed  and  the  physical  signs 
reduced  to  a  passive  condition  in  about  4^  per  cent,  of  the  cases 
admitted,  without  reference  to  the  stage  of  the  disease,  or  to  the 
severity  of  the  primary  or  secondary  morbid  changea 

2.  If  the  persistence  of  some  active  physical  signs  are  disre- 
garded, such  as  a  continuance  of  cavernous  rhonchus,  all  the 
general  sjrmptoms  disappeared  in  nearly  8  per  cent.;  and  complete 
removal  of  all  the  sjonptoms  was  more  frequently  effected  in  the 
TTuUe  than  in  the  female. 

3.  More  than  half  the  cases  of  phthisis  undergo  temporary 
stages  of  improvement  more  or  less  permanent;  and  the  time  the 
disease  has  existed,  rather  than  the  stage  the  disease  has  reached, 
is  an  important  element  in  calculating  the  probable  benefit  a 
patient  may  derive  from  treatment  in  hospital 
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"  In  a  given  mass  of  cases,"  writes  Dr.  Walshe,  "  the  chances  of 
favourable  influence  from  sojourn  in  the  hospital  (at  Brorapton) 
will  be  greater,  in  a  certain  (undetermined)  ratio,  as  the  duration 
of  the  disease  previous  to  admission  has  been  greater;  in  other 
words,  natural  tendency  to  a  slow  course  is  a  more  important 
element  of  success  in  the  treatment  of  the  disease  than  the  fact 
of  that  treatment  having  been  undertaken  at  an  early  period" 
{MecL'Chir,  Beview,  Jan.,  1849). 

Symptoms  of  the  Cachexia  which  Precedes  and  Accompanies  the 
Growth  of  Tubercle. — Ever  since  tuberculosis  has  become  more 
studied  as  a  constitutional  affection,  it  has  been  rendered  more 
apparent  that  disorder  of  the  digestive  organs  is  the  primary 
disorder  of  function  which  ushers  in  the  cachexia,  and  that  a 
certain  form  of  dyspepsia  is  not  only  present  in  the  hereditary 
strumous  constitution, "  but  is  capable  of  generating  the  bad  habit 
of  body,  and  of  leading  ultimately  to  the  deposition  of  tubercle." 

It  was  first  observed  by  Dr.  Wilson  Philip  "  that  there  were 
some  forms  of  indigestion  which  ended  in  phthisis;"  and  it  was 
subsequently  distinctly  stated  by  Lepelletier  that  the  causes  of 
scrofulous  disease  were  referable — (1.)  To  those  agents  which 
impair  the  assimilative  action ;  (2.)  To  the  elements  of  nutrition 
being  insufficient,  by  the  influence  of  bad  diet,  impure  air, 
deficient  exercise  of  the  general  functions,  and  obstruction  of  the 
functions  of  excretion. 

It  was  reserved,  however,  for  the  late  Dr.  Tweedy  Todd,  as 
already  noticed,  to  show  that  in  cases  in  which  the  strumous 
cachexia  was  present  a  particular  form  of  dyspepsia  prevailed,  to 
which  he  gave  the  name  of  "  strumous  dyspepsia."  Subsequently 
the  views  of  Dr.  T.  Todd  have  been  more  or  leas  fully  accepted 
and  developed  by  Sir  James  Clark,  Bennett,  Ancell,  and  others  in 
this  country ;  but  the  most  precise  and  most  recent  exponent  of 
them  has  been  Mr.  Jonathan  Hutchinson,  in  two  valuable  papers 
in  The  MedicaZ  Times  and  Gazette,  voL  x.,  1855.  Mr.  Hutch- 
inson, from  statistical  evidence,  shows  that  the  tuberculous 
cachexia  is  preceded  by  a  peculiar  form  of  dyspepsia;  in  other 
words^  that  there  is  a  peculiar  form  of  dyspepsia  which  has  a 
natural  tendency  to  end  in  phthisis;  and  that  it  is  a  form  of 
dyqwpsia  not  common  to  other  conditions  of  the  system — dif- 
ferent, for  instance,  from  that  which  precedes  and  attends  gout, 
chlorosis,  or  cancer,  although  accurate  observation  is  wanting  on 
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the  ex£tet  symptoms  of  dyBpepsia  which  are  associated  with  theoe 
diseases. 

The  conclusions  which  have  been  arrived  at  by  Mr.  Hutchinaon 
are  as  follow: — 

1.  In  a  very  large  majority  of  cases  of  established  phthisifl  a 
condition  of  well-marked  dyspepsia  is  present  as  a  complicatioa 
Out  of  fifty-six  cases  it  was  absent  in  four,  present  mildly  in 
twenty-one,  moderately  in  twenty-two,  and  severely  in  nine. 

2.  Of  the  form  of  dyspepsia  most  common  in  estaUished 
phthisis  the  prominent  sjrmptoms  relate  to  difficulty  in  the 
assimilation  of  fatty  matters.  The  patient  acquires  a  remarkable 
distaste  for  all  fats,  which  occasionally  extends  itself  to  sugar  and 
even  to  alcohol.  He  suffers  much  from  "biliousness,"  heartburn, 
flatulence,  and,  above  all,  from  acid  eructations  after  taking  food 
Everything  he  takes  "rises  acid,"  to  use  a  common  expression  of 
such  patients,  but  more  particularly  everything  containing  fat, 
oil.  or  sugar  (butyric  fermentation). 

The  dislike  for  fat  was  present  in  71  per  cent,  of  the  cases  of 
confirmed  phthisis,  and  had  existed  through  life  in  48  per  cent. 
It  invariably  produced  what  is  commonly  called  "biliousness," 
and  "rose  acid"  from  the  stomach.  The  fat  of  fresh  meat  was 
generally  the  first  to  disagree;  then  salted  meats,  euch  as  bacon, 
and  lastly  butter;  but  many  could  enjoy  butter  who  could  not 
touch  any  other  kind  of  animal  fat.  Such  an  intense  dislike  to 
an  important  element  of  a  mixed  diet  indicates  a  deficiency  on 
the  part  of  the  patient  to  digest  it.  Coincident  with  the  develop- 
ment of  such  symptoms  emaciation  usually  becomes  apparent,  the 
adipose  tissue  of  the  body  already  existing  being  re-absorbed  by 
the  blood,  to  supply  the  respiratory  element  deficient  in  that 
fluid.  The  fat  disappears  from  the  subcutaneous  tissue,  hollows 
of  the  cheeks,  orbits,  and  mammary  glands,  and  other  parts 
where  it  generally  abounds  in  quantity,  just  as  it  disappears 
from  the  body  of  an  animal  during  hybernation.  The  patient 
now  gradually  loses  weight  and  becomes  thinner.  Other  tissues 
of  the  body,  such  as  the  muscles,  skin,  and  areolar  tissue, 
subsequently  begin  to  be  used  up  for  a  similar  purpose,  tiU 
the  patient  is  wasted  to  a  living  skeleton. 

The  acid  eructations  were  present  in  62  per  cent  of  the  cases, 
and  were  a  prominent  symptom  in  46  per  ccTit.,  small  quantities 
of  an  extremely  acid  fluid  being  repeatedly  brought  up  into  the 
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pharynx  at  various  periods  after  taking  food,  and  in  bad  cases 
these  eructations  were  persistent  througliout  most  of  the  day, 
kud  almost  always  attended  by  heartburn.    Sick  headaches  and 
WbUiimsness  were  very  commonly  present 

H  3*  The  majority  of  cases  of  phthiBis,  whetlier  hereditary  or  other- 
Vviaet  are  j^receded  by  a  well-marked  stage  of  dyspeptic  symptoms, 
V  By  this  it  is  meant  that  symptoms  refei-able  to  tlie  digestive 

Iofganji  have  preceded  thasi^  connected  with  the  lungs.  Out  of  the 
fifty* two  cs^mB  in  which,  as  has  been  shown,  dyspepsia  was  present, 
it  had  followed  pectoral  symptoms  in  nine,  Wixs  developed  nearly 
coincidently  with  them  in  ten^  and  preceded  tliem  in  thirty-three, 
4.  Tlie  symptoms  of  the  dyspep.sia  premonitory  of  phthisis  are 
the  aame  in  character  with  those  which  complicate  it  when 
I  developed*  The  very  earliest  are  alterations  in  the  tastes,  and 
the  most  constant  of  all  is  a  disrelish  for  fat 
5.  The  subjects  of  phthisis  have  in  a  large  number  of  cases  had 
peculiarities  of  likes  and  dislikes  for  different  articles  of  food 
even  from  very  early  life,  and  whilst  seemingly  in  perfect  health. 
AsiODgBt  those  peculiarities  the  dislike  of  fat,  often  amounting  to 
exli^eiiie  aversion,  ranks  first.  Thus  it  might  be  predicated  of  a 
&]iiily  in  which  one  child  distinguishes  itself  from  its  brotliens 

I  and  skteiB  by  its  refusal  to  eat  fat»  that  it  will,  cwteris  paribuH, 
be  more  prone  to  beuome  the  subject  of  tuberculous  disease  in 
alber4ife  than  any  of  the  others. 
Not  a  little  hii&  been  written  as  to  the  possibility  of  detecting 
what  has  been   called  a  "pretubercular  stage  of  phthisis"  (E. 
SlCTH  and  others).     By  this  expression  writers  mean  that  there 
exists  an  abnormal    physical  condition  of  the  lungs  and  of  the 
^  body  preceding    the    deposition   of   tuberculous    matter  in    the 
B  lungis,  which  condition  is   capable  of  demonstration  by  certain 
signs  or  it^mptoiDS.     Some  physicians  find  that  no  local   physl* 
cftl  sign  of  disease  Is  indicative  of  the  existence  of  phthisis  he  fare 
ihegrovih  of  tubercle;  but  the  tendency  to  the  tuberculous  state 
is  inferred  from  the  presence  of  a  series  of  cachectic  symptoms, 
which   from   experience   are   frequently   found   to   terminate   in 
tuberculous  disease  of  the  lungs.     Others  believe  not  only  that 
such   sj'raptoms  are   present,    but    that    they   can  detect    such 
physical  signs  as  are  believed  to  indicate  a  peculiar  local  con- 
of    the    lung, — a   stage    aiiierior    to    the    deposit  ion    of 
*'The   slightest   subclavicular   dull   ]>ercussion  sound, 
Willi  leesined  vesicular  murmur,  Jess  forcible  and  deep  itaspira- 
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tion,  and  flattening  of  the  apex  of  the  lun^/*  are  described  as  the 
I>hysical  signs  of  this  so-called  prctuhereular  state  (MAREH^iM). 
Bnt  however  much  practitioners  raay  accustom  theniselvea  to 
detect  the  physical  sign's  of  known  pathological  conditions,  there 
ai^e  stntes  of  tho  body  between  cjw^hexia  and  loail  lesions  so  nicely 
balanced  that  no  definite  local  morbid  state  can  be  ascribed  to 
them,  and  therefore  no  physical  signs  can  be  associated  with  such 
a  negative  position  apart  from  those  of  health.  The  so-called 
**  pre  tubercular  stage  of  phthisis  is  undoubtedly  an  instance  of 
this  kind  The  be^t  auscidtators  have  admitted  that  tJiere  are 
no  distinct  and  infallible  signs  by  which  we  can  with  certainty 
diagnose  the  early  existence  of  tubercle  j  and  it  is  also  known 
that  solitary  growths  of  tubeiTle  do  not  of  themselves  produce 
the  slightest  change  in  the  jiercussion  sound  of  the  lungs,'*  On 
the  contrary,  most  physicians  believe  thai  "the  slightest  subcla- 
vicular dull  percussion  sound,  the  less  forcible,  deep,  harsh,  or 
tubular  inspiration,  with  lessened  vesicular  niunuur,  prolonged 
expiratioUj  increased  vood  resonance,  and  flattening  of  the  apex 
of  the  lungs,  when  combined  with  the  well-known  gen  end 
symptoms,  leave  little  doubt  that  the  actual  presence  of  tubercle 
is  indicated"  While,  therefore,  it  is  imperative  on  the  student 
and  practitioner  to  educate  their  ear  to  the  utmost  in  the  detec- 
tion and  appreciation  of  the  finest  thoracic  murmurs,  it  is  unjust, 
as  already  observed,  to  expect  through  the  stethoscope  more  in- 
formation than  it  is  fitted  to  convey,  A  too  exclusive  study  of 
physical  signs,  to  the  almost  disregard  of  general  symptoms,  not 
only  does  injustice  to  the  science  of  medicine,  but  the  lives  of 
patient  are  endangei^d  when  treatment  is  solely  founded  on  the 
fiirnier  It  is  by  general  symptomst  such  a^  those  which  Todd, 
Clark;  Bennett,  Ancell,  Hutchinson,  and  Ringer  have  so  fully 
elucidated  that  the  practitioner  will  be  able  to  recognize  a 
"  pretubercular  stage  of  phthisis/'  and  not  by  local  physical 
phenomena  alone,  A  very  int'Cresting  illustrjition  of  this  is 
aflbrded  by  some  recent  oliservations  made  by  Dr.  Sidney  Ringer 
on  the  value  of  therinoTnetric  observation  as  indicative  of  a 
pretubercular  stijge  of  phthisis.  He  has  been  able  to  recog- 
nize a  persistent  elevation  of  temperature  as  the  invariable 
precursor  of  the  growth  of  tubercle  in  any  organ.  This  per- 
sistent elevation  of  temperature  existed  for  seveml  weeks  before 
diminished  weight,  or  other  physical  signs  indicating  the  growth 
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of  tubercle  in  the  lungs,  could  be  appreciated.  After  a  certain 
time,  however,  growth  of  tubercle  began  to  be  apparent  by  physi- 
cal signs  in  the  apices  of  the  lungs.  His  observations  were  made 
on  patients  in  University  College  Hospital ;  and  he  kindly  per- 
mitted me  to  read,  in  M.S.,  a  summary  of  his  observations.  (See 
also  voL  i.,  p.  42). 

Besides  the  indications  afforded  by  the  functions  of  digestion, 
there  is  a  peculiar  modification  of  the  whole  organization,  as  re- 
gards structure,  form,  and  the  exercise  of  functions  generally,  which 
impresses  distinctive  characters  on  the  tuberculous  cachexia  when 
it  is  of  hereditary  origin.  Miller  gives  the  following  concise  de- 
scription of  this  organization: — 

"  The  complexion  is  fair,  and  frequently  beautiful,  as  well  as  the  fea- 
turea  The  form,  though  delicate,  is  often  graceful.  The  skin  is  thin, 
of  fine  texture;  and  subcutaneous  blue  veins  are  numerous,  shining  very 
distinctly  through  the  otherwise  pearly- white  integument.  The  pupils 
are  usually  spacious;  and  the  eyeballs  are  not  only  large  but  prominent, 
the  sclerotic  showing  a  lustrous  whiteness.  The  eyelashes  are  long  and 
graceful — unless  ophthalmia  tarsi  exist,  as  not  imfrequently  is  the  case; 
then  the  eyelashes  are  wanting,  and  their  place  is  occupied  by  the  swollen, 
red,  unseemly  margin  of  the  lid. 

"  In  the  phlegmatic  form  the  complexion  is  dark,  the  features  dis- 
agreeable, the  countenance  and  aspect  altogether  forbidding,  the  joints 
large,  the  general  frame  stinted  in  growth,  or  otherwise  deformed  from 
its  £Eur  proportions.  The  skin  is  thick  and  sallow;  the  eyes  are  dull, 
though  usually  both  large  and  prominent;  the  general  expression  is 
heavy  and  listless;  yet  not  unfrequently  the  intellectual  powers  are 
remarkably  acute,  as  well  as  capable  of  much  and  sustained  exertion. 
The  upper  lip  is  usiially  tumid,  so  are  the  columna  and  alcB  of  the  nose, 
and  the  general  character  of  the  face  is  flabby;  the  belly  inclines  to  pro- 
tuberance ;  and  the  extremities  of  the  fingers  are  fiatly  clubbed,  instead 
of  presenting  the  ordinary  tapering  form"  {^Principles  of  Surgery ,  p.  55). 

The  growth  of  the  body  is  generally  unsteady  in  its  progress ; 
very  often  it  is  slowly  and  imperfectly  developed;  in  other  cases 
it  is  unusually  rapid,  particularly  towards  puberty.  The  physical 
powers  are  generally  feebly  developed,  and  incapable  of  sustained 
exercise.  The  muscles  of  the  limbs,  though  full,  are  soft,  flabby, 
and  weak,  and  have  neither  the  form  nor  the  firmness  of  health. 
The  general  circulation  is  feeble,  the  weak  pulse  and  cold  extremi- 
ties indicating  the  debility.    Digestion  is  feebly  and  imperfectly 
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performed,  the  bo'wels  being  irregular,  and  more  frequentlj  slow 
in  their  action  than  the  reverse. 

The  mucous  membranes  generally  are  very  stisceptible  to  dis- 
ordered action.  Disehai^es  from  the  nose,  ears,  or  eyes  are  not 
uneommon ;  the  tonsils  enlarge,  and  the  air-passages  inflame  from 
the  slightest  causes.  The  insensible  perspiration  is  defective,  and 
is  said  to  be  unduly  acid,  and  loaded  with  sebaceous  matter;  while, 
on  the  other  hand,  copious  partial  per^pinitions  are  common,  par- 
ticnlarly  on  the  feet^  where  tlie  odour  is  often  fetid 

In  children  the  impaired  functions  of  tlie  digestive  organs  are 
indicated  by  increased  redness  of  the  tongue,  especially  toward 
the  extremity  and  along  the  margins.  The  anterior  part  is  thickly 
spotted  with  small  red  points  of  a  still  brighter  colour,  the  cen- 
tral portion  being  more  or  less  fuiTed,  of  a  white  or  of  a  brown 
colour  in  the  morning.  Thti^st  prevails ;  the  appetite  is  variable^ 
more  frequently  craving  than  detieient,  seldom  natural;  and  the 
breath  is  fetid.  The  bowels  are  occ^isionally  loose,  and  the  evacua- 
tions are  always  unnatural,  generally  of  a  pale  greyish  colour^  of 
the  consistence  and  appearance  of  moist  clay ;  and  they  are  often 
mixed  with  mucus  and  partially  digested  food.  MHiile  the  urine 
is  often  turbid^  and  sometimes  high  coloured,  it  is  also  often 
abundant  and  ptda  llie  skin  is  generally  harsh  and  dry,  or  sub- 
ject to  cold  perspirations,  particularly  the  hands  and  feet,  which 
are  habitually  cold;  and  copious  partial  night  sweats  are  common. 
The  sleep  is  seldom  sound — the  child  is  restless,  talks  in  his  sleep, 
or  grinds  his  teeth  (T.  Todd,  Claiik). 

Subsequently,  when  the  disordered  state  has  continued  for  some 
time,  the  internal  fauces  become  full  and  red,  and  inflammatory 
sore  throats  are  common,  the  tonsils  often  becoming  permanently 
enlarged.  The  nostrUs  are  genomlly  dry,  or  tliick  mucus  may  be 
duicbarged  in  large  quantity.     Epistaxis  occasionally  occurs. 

The  neJTvous  sensibility  is  sometimes  greatly  increased,  and  the 
intellectual  functions  are  often  performed  with  a  preternatural 
degree  of  activity.  So  frequently  is  this  observed  that  it  has  be- 
come a  popular  belief  and  saying  regarding  such  a  child  "that  it 
may  be  too  wise  to  live  long/* 

Inflammation  in  any  tissue  in  a  tuberculous  subject  generally 
assumes  a  slow  chronic  type;  accompanied  with  little  pain  or  heat; 
and  suppurating  parts  heal  very  slowly. 

When  the  tuberculous  cachexia  becomes  fully  developed  into 
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phthisis,  the  duration  of  the  disease  ranges  &om  about  nine 
months  to  two  years;  but  in  what  are  called  ''acute"  cases  of 
consumption  it  may  terminate  fatally  in  three  or  even  in  two 
months,  and  occasionally  in  as  short  a  period  as  three  weeks,  or 
even  less. 

The  following  are  the  different  modes  in  which  the  disease 
makes  its  approach  : — 

1.  There  is  sometimes  to  be  noticed  a  latent,  masked,  or 
occult  form  of  tuberculosis — the  real  condition  of  the  patient  not 
being  detected  till  the  lungs  are  tuberculous  to  a  considerable 
extent;  unless  recourse  be  had  to  careful  thermometric  observa- 
tion, as  described  at  page  213,  and,  in  the  first  volume,  pages 
32  to  51.  Although  the  general  symptoms  may  be  slight,  this 
very  fiujt  ought  at  once  to  excite  suspicion,  especially  when  the 
general  aspect  or  constitution  of  the  patient  denotes  the  tuber- 
culous cachexia.  The  slight  cough,  the  shortness  of  breathing,  the 
frequent  pulse  increased  on  the  slightest  exertion,  the  languor  of 
the  frame,  and  general  chilliness  of  the  body  with  persistent 
increase  of  temperature,  morning  perspirations,  and  progressive 
emaciation,  betray  the  insidious  way  in  which  this  form  of  con- 
sumption commences.  Such  a  case  must  be  closely  watched, 
for  the  local  sjrmptoms  often  remain  obscure,  and  friends  do  not 
always  see  the  importance  of  the  illness  till  too  late.  It  is 
most  usually  young  persons  between  sixteen,  eighteen,  and 
twenty-five  years  of  age  who  are  the  victims.  They  begin  to 
lose  flesh,  and  are  attacked  with  a  short  tickling  cough,  often 
regularly  excited  by  undressing  at  bedtime,  and  again  on  getting 
out  of  bed  in  the  morning.  Such  a  cough  is  dry,  or  followed  by 
only  a  small  quantity  of  mucus.  The  cheeks  are  the  seat  of 
hot,  uneasy  flushings,  while  the  feet  are  cold,  and  towards  morn- 
ing there  is  generally  a  little  more  moisture  than  usual  on  the 
surface  of  the  body,  especially  about  the  head,  neck,  and  breast. 
The  pulse  is  either  considerably  quicker  than  usual,  varying  from 
90  to  110  or  120;  or  if  it  is  natural,  it  is  very  readily  accelerated. 
The  respiration  is,  in  general,  more  frequent  in  a  given  time — 
usually  from  24  to  28  in  a  minute,  the  inspiration  being  generally 
shorty  limited,  and  speedily  checked,  quickly  succeeded  by  ex- 
piration ;  and  the  patient  cannot  take  a  full  or  deep  inspiration 
without  uneasiness,  and  without  inducing  coughing  (Craigie). 

2.  There  is  another  form  of  consumption,  attended  with  a  severe 
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and  Buclden  accession  of  febrile  dbtiarbance  (to  be  measured  by  tJie 
tbennoToeter),  occurring  in  persons  of  a  tuberculous  diatbeds.  To 
this  form  Sir  James  Clark  has  given  the  name  of  "febrik  con- 

mi^tion"  Pulmonary  sjmiptoras  am  not  genei-ally  manifest  in 
such  cases  in  the  i\\'ni  instance;  but  what  is  commonly  called 
biliousness  more  frequently  prevam  or  the  case  may  present 
the  symptoms  of  a  common  catan^b.  Cougb,  however,  generally 
soon  appears,-  becomes  urgent,  and  occurs  often;  and  hurried 
breath ing  is  one  of  the  most  remarkable  symptoma  Tlie  cough 
speedily  becomes  more  frequent,  accompanied  by  expectoration, 
at  fii'st  colourless,  or  of  a  thin^  transparent,  bluish  jelly-like  ap- 
pearance; it  subsequently  a^umos  a  yellowish  or  greenish  bue, 
thick,  opaque,  dense,  and  puiiform,  and  is  occasionally  streaked 
with  blood*  Fever  continues  unabated,  and  is  out  of  all  propor- 
tion to  the  other  symptoms  of  pulmonary  affection ;  and  thus  the 
true  character  of  the  disease  may  be  overlooked.  The  pulse  is 
seldom  under  100,  varying  from  110  to  316,  with  some  tension 
and  sharpness  in  the  beat.  Gradually  the  fever  assumes  the 
hectic  form,  progressive  wasting  is  established,  and  doubt  can  no 
longer  be  entertained  regarding  the  nature  of  the  case  and  the 
fatai  issue,     (See  range  of  temperature  in  **  Acute  Tuberculosis,") 

3.  In  another  description  of  cases  h«emo|)tysis  is  the  first 
symptom  that  attracts  attention  and  alarms  the  patient  and  bis 
frianda     It  is  followed  by  all  those  ])ljenoinena  already  noticed. 

The  cases  of  phthisis  more  usually  rapid  are  sucb  as  arise 
from  hereditary  constitutional  causes,  or  from  the  influence  of 
exanthemata,  eajiecially  tnea^sles,  or  of  ty^ihoid  or  other  fevera 
These  run  their  course  with  implication  of  several  organs  at  an 
early  sUge  of  the  disease.  In  the  more  chronic  forms  of  phthi&is 
the  lung  in  adults  is  the  first  seat  of  the  disease,  and  other  organs 
are  secondarily  affected.  In  appreciating  the  cjiuses  of  phthisis 
these  forms  must  be  distinguished  (Parkes's  Pmctical  Hygienr, 
p.  444> 

Tlie  more  characteristic  thorttcic  symptoms  of  tuberculosis  will 
be  considered  under  "  Pulmonary  Phthisis,'*  in  the  class  of  loml 

CauBeB. — Tn  describing  the  patbolngy  and  the  symptoms  of  the 
tuberculous  cachexia,  the  cause  of  the  constitutional  disoiHler  baa 
already  been  in  some  measure  indicated. 

The  tendency  to  the  formation  of  tubercle  is  not  equally  gi^at 
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at  all  periods  of  life,  nor  in  all  parts  of  the  body.  Tubercle  in 
the  bronchial  glands,  the  lungs,  the  cervical  glands,  the  mesenteric 
glands,  the  spleen,  the  pleura,  the  liver,  the  small  intestines,  and 
the  brain,  is  most  common  in  infancy,  childhood,  and  eariy  adol- 
escence. But  the  occurrence  of  tubercle,  which  forms  so  large 
a  portion  of  all  these  affections,  although  it  has  been  found  in 
the  foetus,  and  at  every  period  of  life  up  to  eighty,  yet  it  will  be 
observed  that  tubercle,  after  the  age  of  fifteen,  is  more  frequently 
met  with  in  the  intestines,  the  mesenteric,  cervical,  and  lumbar 
glands.  Tuberculous  disease  is  frequently  developed  during  in- 
fancy ;  and  "  I  have  met  with  seveml  cases  of  infants,"  writes 
Sir  James  Clark,  "  dying  of  consumption  within  the  first  year  of 
life,  in  whom  the  lungs  were  not  only  extensively  tuberculous, 
but  contained  large  caverns,  with  all  the  characters  of  those  found 
in  the  lungs  of  adulta"  After  the  second  year  of  life,  patholo- 
gists agree  as  to  the  universal  prevalence  of  tuberculous  disease. 
Age  exercises  a  paramount  influence  on  the  generation  of  phthisis.  ♦ 
It  is  peculiarly  a  disorder  of  childhood  and  youth  (Guersent, 
LoMBABD,  Papavoine,  Auson,  Clark,  Bennett).  Dr.  Alison 
demonstrated  that  the  mortality  from  scrofulous  diseases  in  the 
children  of  the  lower  orders  in  Edinburgh  and  other  large  towns 
was  80  great  that  they  died  in  the  enormous  proportion  of  forty- 
five  or  fifty  to  five  and  even  three,  as  compared  with  the  agricul- 
tural and  upper  classes.  Tubercles  prevail  most  through  the 
third,  fourth,  fifth,  and  sixth  years,  when  the  annual  growth 
does  not  exceed  one*-tenth  of  the  child's  weight,  and  the  mortality 
declines  to  nearly  one  in  a  hundred.  More  than  a  fourth  of  those 
who  die  in  the  interval  from  birth  to  puberty  are  affected  with 
tuberculous  disease;  yet  the  disease  itself  causes  death  in  about 
one-sixth  only  of  the  cases  (Clark).  The  greatest  number  of 
deaths  occur  between  the  ages  of  twenty  and  thirty;  the  next  in 
proportion  between  thirty  and  forty ;  the  next  between  forty  and 
fifty.  The  mortality  is  at  its  maximum  about  thirty,  and  from 
that  age  declines. 

The  broadest  fact  established  regarding  the  exciting  cause  of 
the  tuberculous  deposit  is,  that  the  domesticated  animal  is  more 
liable  to  tubercular  disease  than  the  same  animal  in  a  wild  state. 
The  stabled  cow,  the  penned  sheep,  the  tame  rabbit,  the  monkey, 
the  caged  lion,  tiger,  or  elephant,  are  almost  invariably  cut  off  by 
tuberculous  afiections — ^no  doubt  due  to  deficient  ventilation  and 
the  abeyance  of  normal  exercise  of  the  pulmonary  function. 
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In  the  temjjerate  zone,  where  the  civUissed  iuhabitants  of  the 
gloLe  are  lucated,  it  is  calculated  that  vne-knth  of  the  populatioa 
die  of  this  uiakdy.  Thus,  in  man,  it  is  observed  that  in  propor- 
tion as  his  habits  of  life  aj^e  artificial,  so  is  his  tendency  to  tuber- 
culous disease.  This  is  strongly  seen  io  the  mining  districts  of 
Cornwall  and  Devonshire^  for  although  those  counties  are  con- 
sidered among  the  most  healthy  portions  of  Great  Britain,  yet 
one-half  of  the  whole  number  of  the  miners  deprived  of  fresh  air 
and  light  die  of  phthim  In  connection  witli  this  statement  a 
most  signiticant  fact»  of  gi'eat  practical  iinpoitance,  has  been 
brouglit  to  light  by  Dr.  Walshe.  He  has  shown  that  improve- 
ment in  cases  of  pulmonary  phthisis  was  effected  by  medical 
treatment  in  hospitals,  in  about  14  per  100,  more  frequently  in 
persons  following  *'  oi>en  air  '*  and  "  medium  *'  occutrntions  than  in 
those  whose  trades  were  "confined;'^  but  that  death  or  ddejiora- 
tio7i  was  JUS  frequent  its  improvement  in  those  who  followed  con* 
fined  tnides.  Minute  analysis,  such  as  that  which  has  been 
instituted  by  Dr.  Walshe,  of  the  numbers  that  die  of  phthisis  in 
the  different  ranks  and  classes  of  life  is  greatly  to  be  desired  in 
illustration  of  the  remote  causes  of  phthisis,  Tlic  late  Professor 
Coleman  was  of  opinion  that  by  confining  the  horse  in  a  dark 
and  dirty  stable,  and  by  feeding  liim  on  bad  provender,  and 
neglecting  to  clean  him,  he  could  produce  phthisis  on  that  animal 
at  will;  and  similar  causes  will  probably  be  found  to  produce 
similar  results  in  maa  When,  however,  we  consider  how  many 
persons  there  are  who  carry  cleanlinesa  to  excess^  whose  diet  is 
most  studied,  and  whose  every  exercise  is  directed  to  healthy  and 
who  nevertheless  die  of  phthisis,  it  is  plain  that  more  secret  and 
hidden  circumstances  still  remain  to  be  discovered  to  account  for 
the  eKistence  of  tubercular  disease  in  this  country.  The  Reports 
of  the  Registrar-Genei-al  show  that,  comparing  the  deaths  from 
phthiHis  among  the  agriculturists  and  among  the  inhabitant^i 
of  towns,  the  latter  die  in  an  increased  ratio  of  25  per  ceni.  over 
the  former;  yet  it  is  generally  supposed  that  the  dietary  and 
general  comforts  of  the  townsman  are  greater  than  tho^e  of  the 
countryman.  The  chanees  of  Lmprovement  are  3  |>er  cent,  greater 
in  pensons  who  come  fi^om  the  country  to  a  sidubriously  situated 
hospital  in  town  than  in  townspeople  (Walshe).  Among  the 
townsmen^  alao,  it  is  determined  that  there  are  certain  classes  of 
men  more  predispased  to  phtliisis  than  others,  by  natum  of  their 
occupations.     It  has  been  observed  to  occur,  for  instance,  in  those 
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workmen  who  suffer  great  vicissitudes  of  temperature,  or  who 
breath  an  air  loaded  with  particles  of  dust:  as  bakers,  needle- 
grinders,  stone-masons,  quarrymen,  cotton  and  wool  carders,  and 
bricklayers'  labourers,  and  in  this  class  of  persons  the  disease  has 
acquired  the  epithet  of  the  "grinders'  rot"  As  far  as  regards  their 
state,  much  has  been  founded  upon  it  to  show  how  irritant  sub- 
stances may  induce  the  local  growth.  The  mortality  numericaUy 
from  consumption  is  much  higher  than  from  any  other  disease 
in  this  country ;  and  amongst  the  class  of  society  resorting  to  as- 
surance offices  the  mortality  seems  to  be  about  one-half  of  the  whole. 
The  disease  appears  to  be  still  more  fatal  to  soldiers  than 
dvilians,  producing  nearly  one-half  of  the  whole  mortality  among 
the  dragoon  guards ;  while  in  the  foot  guards  it  has  hitherto  been 
nearly  double  of  what  takes  place  in  the  dragoon  guards  in  this 
country.  The  habits  of  a  soldier  s  life,  his  liability  to  febrile 
.  attacks,  and  the  frequency  with  which  he  contracts  venereal 
diseases  have  hitherto  been  very  favoumble  to  the  induction  of 
the  more  aggravated  forms  of  phthisis.  The  history  of  phthisis  in 
armies  will  at  once  show  how  materially  the  prevalence  of  such 
a  disease  influences  the  health,  the  wealth,  and  the  military 
strength  of  a  nation.  In  Prussia,  phthisis  caused  27  per  cent  of 
the  total  mortality;  in  Austria,  25  per  cent;  in  France,  22*9  ;  in 
Hanover,  39*4;  in  Belgium,  30;  in  Portugal,  22  per  cent  In  all 
these  armies  the  same  causes  are  in  action,  and  the  predominance 
of  the  disease  is  mainly  to  be  sought  for  in  the  impure  barrack 
air  (Parkes's  Practical  Hygiene^  p.  492).  Some  are  inclined  to 
ascribe  this  excessive  amount  of  pulmonary  disease  and  mortality 
to  the  night  duties  of  the  soldier — a  statement  in  some  measure 
supported  by  the  large  amount  of  mortality  from  consumption 
amongst  night-watchmen  generally ;  but  when  one  looks  to  the 
age  and  height  of  the  men  enlisted  for  the  regiments  of  the 
guards,  and  compares  them  with  the  physiological  records  re- 
garding the  stature  and  growth  of  the  human  frame,  it  will  be 
seen  how,  sometimes,  the  combination  of  requirements  for  enlist- 
ment in  the  regiments  of  guards  have  been  little  calculated  to 
secure  a  hardy  and  efficient  body  of  men.*  During  1859,  1860, 
and  1861,  it  appears  that  the  mortality  in  the  army  hospitals 
from  phthisis  was  not  above  that  of  the  country  generally, 
although  it  is  clearly  above  that  of  the  healthy  districts;  and  there 

«  Ob  fhis  subject  the  reader  is  referred  to  a  little  book,  by  the  author,  On  ths 
OrmM  qftke  BeeruU  and  Young  Soldier,    Charles  Griffin  &  Co.,  London. 
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can  be  no  doubt  that  there  still  is  an  excessive  prevalence  of  tuber- 
cular disease  in  the  army ;  and  the  astonishing  disproportionate 
number  of  cases  in  the  foot  guards  (18  to  20*6  per  1 ,000  of  strength) 
is  still  as  remarkable  as  it  was  twenty  years  ago  (Parkes,  L  c., 
p.  495).  The  tables  prepared  by  Dr.  Parkes,  and  given  in  his 
most  valuable  work  on  Practical  Hygiene,  clearly  show  that  there 
must  be  a  large  amount  of  phthisis  generated  in  the  army;  and 
in  the  foot  guards  nearly  four  times  as  much  as  among  the 
civil  male  population  of  twenty-five  to  forty-five  years  of  age. 

The  science  of  medicine  is  not  unfrequently  indebted  to  non- 
professional people  for  correcting  prevailing  errors  of  belief,  and 
establishing  correct  opinions.  No  one,  perhaps,  contributed  more 
in  this  direction,  in  the  discharge  of  his  own  professional  duties, 
than  the  late  Sir  Alexander  Tulloch.  It  was  long  a  prevalent 
belief  that  consumption  was  limited  by  latitude,  and  that  it 
never  appeared  in  warm  countries,  for  instance,  south  of  the 
Mediterranean.  But  this  is  proved  not  to  be  the  case;  for  the 
returns  of  the  army,  prepared  by  the  above  writer,  have  shown 
that  phthisis  is  more  frequent  in  the  West  Indies  than  even  in 
this  country — ^a  statement  first  made  by  Sir  James  Clark,  in  his 
work  On  ClirrujUe,  in  illustration  of  the  injurious  effects  of  that 
climate  on  consumptive  patients  sent  there  from  this  country. 
According  also  to  the  recorded  opinion  of  this  author,  great  heat 
appears  to  have  a  powerful  effect  in  predisposing  to  tuberculous 
diseases  (probably  by  diminishing  the  exercise  in  the  open  air). 
That  it  is  not  the  climate  of  the  place  which  alone  produces  this 
result  in  the  West  Indies  is  shown  by  the  fact  that  officers  were 
attacked  in  infinitely  smaller  proportions  than  private  soldiers ; 
and  in  consonance  with  the  views  entertained  regarding  the  nature 
of  tuberculosis,  it  is  more  than  probable  that  crowded  barrack- 
rooms,  a  restriction  to  salt  diet,  and  drinking  spirits,  may  have 
produced  the  result. 

It  would  appear  that  England  and  Wales,  the  Cape  of  Good 
Hope,  and  the  Ionian  Islands,  are  more  exempt  from  phthisis 
than  many  countries  which,  from  their  higher  temperature,  have 
hitherto  been  supposed  to  enjoy  a  remarkable  exemption  from 
this  complaint  The  result  of  extended  observation  now  entirely 
refutes  the  hypothesis  that  paludal  districts  are  in  an  emi- 
nent degree  exempted  from  phthisis — an  opinion  first  promul- 
gated by  the  late  Dr.  Wells,  and  advocated  by  M.  Boudin. 
England   and  Wales,  the    Cape   of   Good  Hope,    Canada,  and 
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Malta — countries  either  the  driest  or  the  best  drained,  and 
consequently  suffering  the  least  from  paludal  diseases — are 
actually  those  countries  the  most  free  from  phthisis.  On  the 
other  hand,  the  influence  of  climate  shows  that  phthisis  is  most 
frequent  in  low  and  damp  situations;  while  it  is  far  less  so  in 
the  mountainous  districts  of  all  countries.  Again,  in  whatever 
climate  the  disease  breaks  out,  it  is  the  opinion  of  many 
pathologists  that  its  course  is  most  rapid  if  the  patient  remains 
in  that  country;  and  therefore  it  is  of  the  utmost  importance 
to  know  the  physical  nature  of  the  various  climates  of  the  world 
most  suitable  for  the  tuberculous  patient  (See  Appendix  to  the 
third  edition  of  Dr.  Walshe's  work  On  Diseases  of  the  Lungs, 
and  Sir  James  Clark's  classic  work  On  CliinaJte,  The  late  Dr. 
Hennen's  experience  convinced  him,  when  the  disease  broke  out 
among  our  troops  on  the  shores  of  the  Mediterranean,  that 
no  other  chance  remained  of  prolonging  the  patient's  life  than 
by  at  once  sending  him  back  to  this  country. 

That  the  tuberculous  constitution  is  transmitted  from  parent 
to  child  has  long  been  a  popular  belief,  and  regarded  as  one  of 
the  best  established  points  in  the  etiology  of  the  disease. 
Actual  jpToof,  however,  writes  Dr.  Walshe,  has  never  yet  been 
afforded  of  the  justness  of  the  general  conviction  ;  and  as  a  step 
towards  an  cuicurate  settlement  of  the  question,  Dr.  Walshe  has 
analyzed  and  recorded  (1849)  the  family  history  of  102  phthisical 
patients  admitted  into  the  Brompton  Hospital  for  consumption. 
From  these  records  it  appears  that  about  26  per  cent  of  phthisical 
subjects  in  a  given  generation  come  of  a  tuberculous  parent — 
a  circumstance  which  may  be  predicated  of  any  mass  of  indi- 
viduals taken  in  hospital;  namely,  that  26  per  cent,  of  them 
are  of  phthisical  parenta  On  the  other  hand,  while  the  general 
statement  may  be  made  that  some  cases  of  phthisis  may  be 
traced  to  hereditary  influence,  it  is  undoubted  that  much  phthisis 
is,  in  each  generation,  non-hereditary. 

It  further  appears  that  in  males  the  malady  exhibits  itself  at  a 
mean  period  of  about  two  years  earlier,  and  in  females  at  a 
mean  period  of  about  three  years  and  a  half  earlier  when  there  is 
a  parental  taint  than  when  there  is  not.  Phthisical  persons 
spring  from  a  phthisical  source  with  a  certain  amount  of  fre- 
quency; and  that  freedom  from  taint  in  parentage  is  probably 
more  rare,  and  the  existence  of  such  taint  probably  more  com- 
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mon  in  phthisical  than  in  non-phthisical  patients;  but  it  is 
possible  that  if  investigation  was  extended  to  infancy,  child- 
hood, and  youth,  the  ratio  of  cases  of  parental  taint  among  the 
phthisical  would  be  proportionably  greater  than  it  proves  where 
inquiry  is  limited  to  adults. 

It  appears,  also,  that  while  about  9  per  cent  more  phthisical 
than  non-phthisical  persons  come  of  a  consumptive  father  or 
mother,  on  the  other  hand,  there  are  about  10  per  cent,  more 
phthisical  than  non-phthisical  persons  free  from  parental  taint. 

The  final  conclusion  which  Dr.  Walshe  arrives  at,  after  a  most 
careful  and  logical  analysis  of  446  cases  of  phthisical  and  non- 
phthisical  cases,  is  this: — ^That  phthisis  in  the  advZt  hospital 
population  of  this  country  is,  to  a  slight  amouni  only,  a 
disease  demonstrably  derived  from  parents;  and  there  is  no 
reason  to  believe  that  the  law  differs  among  the  middle  and 
higher  classes  of  society. 

But  amongst  the  phthisical  cases  which  form  the  subject  of  Dr. 
Walshe*s  inquiry,  we  have  the  tuberculous  cachexia  communi- 
cated both  as  regards  the  parents  and  the  generation  following; 
but  there  is  still  a  class  of  cases  to  be  inquired  into  in  a  similar 
manner — namely,  such  as  will  show  how  far  parents  labouring 
under  tuberculous  cachexia  merely  entail   on  their  offspring  a 
disposition  to  tuberculous  affections.     It  is  now  a  well-known 
fact,  emphatically  insisted  upon  by  Sir  James   Clark,  that  in 
the   families  of  consumptive  parents  there  are  constantly  to  be 
met  with  instances  of  ill-health  characteristic  of  the  tuberculous 
constitution;  and  in  general  such  instances  are  much  more  fre- 
quent and  much  more  strongly  marked  in  the  younger  than  in 
the  elder  children;   nay,  there  are  families  in  which  the  elder 
children  are   healthy,   and  the  younger  ultimately  become  the 
subjects  of  tuberculous  disease.     In  such  cases  it  has  been  pre- 
sumed that  in  some   instances  the   health   of  the  parents  has 
become  deteriorated  during  the  increase  of  their  family.    The  mere 
fact  of  the  parents  being  unhealthy,  and  not  necessarily  tubercu- 
lous, appears  in  some  instances  as  if  sufficient  to  entail  tuberculous 
diseases  upon  their  children.     This  statement  is  in  some  measure 
borne  out  by  a  result  obtained  by  Dr.  Walshe,  that  as  far  as  mere 
phthisical  or   non-phthisical  condition  of  parents  is  concerned, 
about  24  per  cent,  of  tuberculous  patients  can  trace  the  origin  of 
their  disease  to  either  parental  souree. 
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Parents  whose  digestive  organs  are  habitually  disordered,  who 
suffer  from  gout,  the  injurious  influence  of  metallic  and  other 
poisons,  such  as  mercury,  malaria,  syphilis,  chlorosis,  or  jxiludal 
ancemia,  the  debility  of  advanced  age,  so  that  a  cachectic  state  is 
induced,  entail  upon  offspring  begotten  during  such  morbid  states 
of  the  parent,  to  an  extent  still  undetermined,  but  obvious  and 
appreciable,  a  tendency  to  the  tuberculous  constitution;  not 
necessarily  to  be  expressed  by  the  growth  of  tubercle  in  the  lungs, 
but  certainly  and  surely  by  various  forms  of  dyspepsia  and  a 
precarious  state  of  health. 

There  are  many  circumstances  in  the  state  of  the  parents' 
health,  presumed,  with  justice,  to  influence  the  health  of  the 
children  born  under  them.  Among  these  may  be  mentioned  a 
disordered  state  of  the  health  of  the  mother,  interfering  with  the 
state  of  the  foetus  in  utero,  depressing  passions,  and  generally  an 
unhealthy  mode  of  life.  "In  the  present  state  of  our  knowledge," 
writes  Sir  James  Clark,  "it  is  not  possible  to  determine  the 
various  circumstances  in  the  health  of  the  parent  which  may  give 
rise  to  scrofulous  growth  in  the  child,  much  less  to  explain  the 
development  of  scrofula.  I  rather  allude  to  them  as  subjects 
deserving  the  investigation  of  the  general  pathologist  and  prac- 
tical physician.  There  may  be  differences  of  opinion  as  to  the 
particular  condition  of  the  parent  which  induces  the  tuberculous 
constitution  in  the  offspring,  and  also  as  to  the  degree  in  which 
this  constitution  may  exist  in  the  child  at  birth." 

Let  the  topics  suggested  in  this  quotation  be  diligently  inquired 
into  by  those  who  have  the  opportunity;  and  let  the  initiative  be 
followed  up  BO  ably  set  forth  by  Dr.  Walshe  in  the  model  paper 
from  which  the  previous  statements  have  been  quoted. 

The  tuberculous  constitution  has  been  observed  to  manifest 
itself  in  fhe  child  under  the  following  circumstances: — 

1.  At  birth  tubercles  may  exist  in  one  or  more  organs  (Chau- 
soiEB,  Oehler,  Husson,  Billiard). 

2.  The  tuberculous  cachexia,  already  defined  and  described, 
may  rapidly  show  itself. 

3.  By  the  rapid  occurrence  of  tubercles  commencing  very  soon 
after  birth,  subsequent  to  the  gradual  appearance  of  symptoms  of 
the  tuberculous  cachexia. 

4  By  a  disposition  to  the  various  forms  of  tuberculous  dys- 
pepria^  whose  characters  have  been  already  noticed  (page  210,  ante). 
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Race  has  an  influence  in  the  production  of  phthisis.  In  this 
countiy  the  tendency  of  the  Creole  and  Negro  to  phthisis  is 
notorious.  But  it  is  notorious  also  that  the  Creole  and  the 
Negro,  when  removed  beyond  certain  limits  of  the  land  of  their 
nativity,  become  tuberculous  in  other  lands  besides  Great  Britain. 
In  the  West  Indies  some  of  the  black  races  are  by  no  means 
exempt  from  this  disease,  and  the  Creoles  die  of  phthisis  in  large 
numbers  in  Martinique  (RuFZ,  Nott,  Morton).  Tliis  is  the 
more  unlooked  for,  because  as  children  they  live  almost  in  the 
open  air,  bathe  daily,  or  still  more  frequently,  and  are  singularly 
cleanly  in  their  persons. 

"Among  the  predisposing  causes  of  phthisis,"  writes  Laennec, 
"I  know  of  none  more  certain  than  the  depressing  passions, 
especially  when  they  are  profound  and  long  indulged ;  and  this 
perhaps  is  the  cause  of  the  greater  prevalence  of  this  disease  in 
larger  towns,  where  bad  habits  and  bad  conduct  are  more  com- 
mon, and  often  the  cause  of  those  bitter  regrets  which  neither 
time  nor  consolation  can  assuage."  He  adds,  "I  had  under  my 
own  eyes  for  ten  years  a  most  striking  example  of  the  influence 
of  melancholy  in  the  production  of  phthisis.  There  existed  in 
Paris  for  that  space  of  time  a  nunnery  of  a  new  foundation,  and 
which  had  not  been  able  to  obtain  from  the  ecclesiastical  autho- 
rities anything  but  a  temporary  tolerance  on  account  of  the 
severity  of  its  rules.  The  alimentary  regimen  of  the  nuns, 
although  extremely  severe,  was  still  not  beyond  the  bounds  of 
nature ;  but  the  spirit  of  the  rules  of  the  nunnery,  directing  the 
mind  to  the  most  terrible  rather  than  to  the  consoling  truths  of 
religion,  as  well  as  compelling  the  inmates  to  resign  themselves 
in  everything  to  the  will  of  the  abbess,  produced  effects  as  sad  as 
unexpected.  These  effects  were  the  same  in  alL  At  the  end  of 
two  months'  sojourn  in  this  house  the  menses  became  suppressed, 
and  in  a  month  or  two  afterwards  symptoms  of  phthisis  appeared. 
As  the  nuns  had  not  been  allowed  to  take  the  usual  vows,  I 
entreated  that  they  would  leave  the  house ;  and  all  who  followed 
this  advice  recovered.  But  during  the  ten  years  I  was  physician 
to  this  establishment  the  members  were  renewed  twice  or  thrice, 
with  the  exception  of  the  superior,  the  iouriere,  the  sisters  who 
had  the  care  of  the  garden,  of  the  kitchen,  and  of  the  infirmary, 
or  of  such  as  had  more  frequent  intercourse  with  the  city,  and 
consequently  greater  distraction.     The  rest  died  of  phthisis." 
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These  cireamstances  now  noticed — namely,  hereditary  predis- 
position, or  the  influence  of  parental  cachexia  generally,  the 
influence  of  race,  and  of  depressing  passions — all  co-operate,  where 
they  exist,  in  establishing  the  tuberculous  cachexia;  but  the 
efficient  cause  seems  to  be  "  the  impoverished  nutrition  resulting 
from  impure  air,  and  an  improper  quantity,  quality ,  or  assimila- 
tion of  food;  and  so  long  as  misery  and  poverty  exist  on  the  one 
hand,  or  dissipation  and  enervating  luxuries  on  the  other,  so  long 
will  the  causes  be  in  operation  which  induce  this  terrible  disease" 
(Bennett). 

It  is,  therefore,  the  coTistittUional  state  previous  to  the  actual 
occurrence  of  tubercle  which  it  is  of  the  utmost  importance,  if 
possible,  to  recognize ;  and  the  question  has  been  proposed, 
"  Whether  or  not  a  predisposition  to  tubercular  disease  can 
be  anatomically  or  otherwise  demonstrable  ?  "  There  can  be  no 
doubt  that  an  assemblage  of  phenomena,  more  or  less  well 
expressed  and  obvious,  are  characteristic  of  the  tuberculous  con- 
stitution. These  phenomena  are  mainly  due  to  impaired  nutri- 
tion of  the  fundamental  parts  of  the  frame,  and  are  associated 
with  imperfect  growth,  especially  of  the  skeleton,  the  nervous 
system,  and  the  intestinal  tract — imperfections  capable  of  heredi- 
tary transmission  to  a  remarkable  extent.  Of  the  structural 
characteristics  of  tuberculous  persons,  none  are  so  significant 
as  the  weakness  of  cell-growth  apparent  in  imperfections  of 
the  areolar  tissue,  as  seen  in  the  smooth,  soft,  delicate,  blanched, 
and  transparent  skin.  The  nails  are  generally  defective,  elon- 
gated, and  remarkably  incurved.  The  mucous  membranes 
are  thin,  pale,  delicate,  attenuated,  and  easily  expanded.  The 
debility  of  their  function  has  been  already  fully  noticed.  The 
vascular  system  is  thin,  the  vessels  are  transparent,  more  dis- 
tensible, and  less  contractile  than  in  the  robust  and  healthy ;  and 
the  visible  tenuity  of  the  vascular  coats  is  sometimes  rendered 
apparent  in  the  tendency  to  haemorrhages  from  slight  causes. 
The  veins  are  conspicuous,  and  appear  to  be  more  numerous 
under  the  skin.  The  bones  are  imperfectly  grown ;  and  there  is 
often  a  greater  want  of  symmetry  than  usual  in  the  skeleton. 
The  weight  of  the  man  is  light  compared  with  his  size  and  his 
age;  and  on  these  points  in  healthy  men  there  ought  to  be  a  due 
ooncurrenca  So  important  is  the  information  capable  of  being 
derived  from  accurate  observations  in  this  direction,  that  the 
foDowing  tables  are  given  for  the  purposes  of  comparison: — 
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HXIOHT,  AND  ClBCUMFSREXCE  OP  ChEST  OP  1,270  YOUNO  PERSONS,  RECORDED  BY 

Db,  Harrison,  op  Preston  (Jiklin,  Med,  and  Surg.  Journal,  ia35,  p.  425). 
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Growth  is  thus  most  marked  between  the  ages  of  fourteen  and 
sixteen  years.  Its  rate  is  as  much  as  three  inches  during  that 
time ;  and  about  ten  inches  from  the  age  of  eleven  to  eighteen ; 
and  it  goes  on  to  be  marked  between  eighteen  and  twenty-five 
years  of  age,  when  it  is  about  two  inches. 

There  are  also  ample  physiological  reasons  of  the  most  cogent 
kind  which  clearly  show  that  great  care  is  necessary  in  the 
physical  training  of  young  persons.  The  main  reasons  are  to 
be  found  in  the  co-relations  which  obtain  amongst  the  follow- 
ing elements,  namely, — (1.)  Age;  (2.)  Weight;  (3.)  Stature;  (4.) 
Development  and  growth  of  the  skeleton ;  (5.)  The  vital  capacity 
of  the  chest;  (6.)  The  growth  of  the  muscles  in  relation  to  the 
bones;  and  the  progressive  increase  of  muscular  force  with 
advance  of  years.* 

There  are  individual  peculiarities  connected  with  the  skeleton 
which  at  once  ought  to  excite  suspicion  and  suggest  careful 
training.  These  are, — (1.)  Narrowness  of  the  thorax,  especially 
at  the  expansion  of  the  false  ribs — a  condition,  when  combined 
with  functional  incapacity  or  inefficiency  in  the  acts  of  respira- 

•  L  Compare  the  average  height  oi  full-grown  men  at  twenty-five  years  of  age, 

as  given  by  the  following  observers : — 

Qnctelet,  5  feet  5-27  inches  =  65*27  inches.  % 

Danson,  .        .        6    „    630      „      =66-30      „      /  , 

n^    1  K  "  CI,  \  Average,  66-8. 

Boyd,     .        .  5    „     r  „      =67-  „      I  ^* 

liharzik,  .        5    „     8*89      „      =688        „      / 

IL  Tlie  average  height  of  the  growing  lad  at  eighteen  years  of  age  :— 
"     '  5  feet  0*5  inches  =  60*5    inches.  ) 


Boyd, 

Liharzik, 

Damon, 


417 
4-34 


=  6417 


„      =u*i/      „       > 
»      =04-31      „       ) 


Average,  63-003. 
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tion,  of  most  characteristic  significance.  The  vital  capacity  of 
the  lungs,  as  determined  by  (Hutchinson's)  spirometer,  compared 
with  age,  weight,  height,  ought  to  be  observed  and  recorded  in 
all  physical  examinations.  Hutchinson's  observations  show  that 
men  from  five  to  six  feet  high  have  a  vital  capacity  of  lung 
ranging  from  174  to  262  cubic  inches,  in  an  ascending  scale 
according  to  height  and  age ;  and  whenever  the  quantity  of  air  is 
16  per  cent  deficient,  there  is  reason  to  suspect  some  local  affec- 
tion of  the  chest.  Dr.  Graham  Balfour  has  subsequently  followed 
up  these  investigations  with  the  spirometer.  He  has  especially 
examined  how  far  a  capacity  under  the  average  may  be  taken  as 
an  indication  either  of  a  tendency  to  pulmonary  disease  or  of  a 
feeble  constitution,  rendering  the  man  liable  to  a  higher  rate  of 
mortality  than  that  to  which  men  of  or  above  the  average  are 
subject.  He  found  that  the  loss  to  the  service  by  consumption 
was  much  greater  among  the  men  having  a  ''vital  capacity " 
uruier  the  avet\ige  than  amongst  men  of  average  capacity  or 
above  it;  and  although  the  proportion  of  deaths  did  not  differ 
materially  amongst  those  three  classes,  yet  the  invaliding  was 
four  tivies  as  high  among  men  under  the  average  than  among 
the  othera  A  **  vital  capacity  "  below  the  average  may  therefore 
l>o  considered  as  indicating  a  generally  feeble  organization,  less 
I'ujmble  of  resisting  the  deteriorating  influences  to  which  a  soldier 
is  ex|x>sed,  (**  Contributions  to  the  Study  of  Spirometry,"  Med.- 
Chir,  Tmnsacthns,  vol.  xliii.) 

Such  functional  incapacity  is  further  indicated  by  the  "  breath- 
ing being  sliorter,"  with  less  **  breath  motion."  The  Expiration 
is  quick  and  forcible;  and  tliere  is  a  minimum  quantity  of  air 
taken  in  by  onlinary  iNspiration.  Such  lessened  respiration 
tends  of  itself  to  induce  accumulation  of  mucus  in  the  air-cells, 
and  then?by  to  sot  up  inflammation.  Everj-thing  which  tends 
to  impeiU\  or  to  interrupt  or  obstruct  the  regular,  complete,  and 
continuous  (H'rfonnance  of  the  re&piratoiy  acts  has  a  most 
pivjudioial  olToot  ujH>n  the  lungs  (es|XH^ially  of  "growing  lads"), 
fiivouring  tlie  accumulation  of  growing  nuitorial  in  the  air-cells, 
which  may  eventually  d^^^nemte  and  form  a  cheesy  mass  in  all 
retsi|¥eots  resembling  tuWtx^e.  Life  not  only  depends  on  breathing, 
but  the  enoi>gy  and  the  vigour  of  life  are  in  a  great  measure 
ruled  by  the  ca{v»city  and  the  free  play  of  the  breathing  oigans 
(SiBsox.  18«\     liu$    Dr.  Wakhe   has  ven-  justly  Erected 
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attention  to  the  prevalence  of  anaemia  amongst  female  servants 
in  London,  who  are  obliged  to  go  up  numerous  and  long  flights 
of  stairs  very  often  in  their  daily  labours;  and  is  of  opinion  that 
the  suspended  inspiratory  acts  have  much  to  do  with  the  peculiar 
state  of  the  blood  that  ensues  ("Clinical  Lectures,"  Lancet,  1849). 
It  is  very  important  to  remember,  in  regard  to  training  animals 
and  young  persons,  that  they  have  much  more  extent  and  range 
of  lung  than  are  required  in  the  quiet  every-day  pursuits  of 
life.  Less  lung  is  used  when  the  animal  lies  down  or  sleeps,  or 
is  depressed;  and,  on  the  contrary,  walking,  running,  wrestling, 
the  force  of  the  passions,  each  or  all  of  them  bring  the  greatest 
amount  of  lung  into  action  or  use.  In  short,  the  amount  of 
lung  in  use  is  an  ever-varying  quantity ;  and  just  as  much  lung 
may  come  to  be  used  cw  A  habit  as  the  listlessness  or  vigour 
of  the  moment  requires.  There  is  every  range,  every  variety, 
till  the  top  of  the  wind,  the  top  of  the  speed  (the  full  vital 
capacity)  is  attained  (Sibson).  Practically,  therefore,  the  more 
fully  the  lungs  are  judiciously  used,  the  more  is  their  capacity 
nursed ;  and  conversely,  the  less  they  are  used  and  expanded,  the 
more  useless  are  they  likely  to  become,  if  not  absolutely  diseased. 
Under  a  judicious  system  of  training,  an  undeveloped  man,  even 
although  he  may  be  feeble,  nari-ow-chested,  and  sickly,  may  yet 
become  active,  full-chested,  and  liealthy.  We  have  numerous 
examples  of  this  among  the  boys  in  our  training  ships  for  seamen. 
The  over-fed,  short-winded  pugilist,  rower,  or  cricketer,  may  in  a 
few  weeks  be  changed,  by  training  alone,  to  the  firm-fleshed,  clear- 
skinned,  long-winded  winner  of  the  boxing  fight,  the  foot  race,  or 
the  rowing  match. 

It  is  this  want  of  use  that  probably  renders  the  apices  of  the 
lungs  more  liable  to  the  growth  of  tubercle  in  them  than  in  any 
other  part  of  their  substance.  It  is  a  portion  of  the  lungs  which 
has  less  play  or  expansion  than  any  other  portion,  and  is  apt  to 
be  bound  down  by  the  surrounding  parts.  The  apices  are,  there- 
fore, the  parts  most  likely  to  remain  in  a  quiescent  state  of  non- 
expansion,  especially  when  acts  of  respiration  are  inadequately 
performed,  either  owing  to  the  constrained  position  of  the  body  in 
certain  trades,  or  from  habitual  stooping  of  the  body  from  listless- 
ness of  habit  or  want  of  vigour  in  the  system.  This  quiescent 
state  of  the  air-cells  is  favourable  to  the  growth  of  tubercle ;  and 
thus  the  apices  of  the  lungs  are  the  most  common  seat  of  tuber- 
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culous  growths  (Reviewer  in  Medical  Mirror,  vol.  i.,  p. 
The  effects  of  want  of  exercise  and  of  impure  air  are  thus  most 
potent  agencies  in  causing  phthisis.  "The  much  greater  pre- 
valence of  phthisis  in  most  of  the  European  armies  (French, 
Prussian,  Russian,  Belgian,  and  English)  can  scarcely  be  ac- 
counted for  in  any  other  way  than  by  supposing  the  vitiated 
atmosphere  of  the  barrack-room  to  be  in  feult."  In  all  the  places 
where  phthisis  has  prevailed,  in  the  most  varied  stations  of  the 
army,  and  in  the  most  beautiful  climates,  the  only  common  condi- 
tion was  the  vitiated  atmosphere  which  our  barrack  system  every- 
where produced;  "and,  as  if  to  clench  the  argument,  there  has 
been  of  late  years  a  most  decided  decline  in  phthisical  cases  in 
these  stations,  while  the  only  circumstance  which  has  notably 
changed  in  the  time  has  been  the  condition  of  the  air"  (Parkes, 
1.  c.,  p.  91).  Indeed,  the  air  is  rendered  so  impure  by  respiration, 
that  while  an  atmosphere  so  vitiated  has  a  most  injurious  effect 
upon  the  health,  contamination  of  the  air  has  been  so  great,  where 
lung  diseases  abound,  as  to  give  rise  to  the  idea  that  phthisis  ap- 
peared to  be  propagated  by  contagion  (Bryson,  Parkes). 

It  is  therefore  within  the  power  of  the  medical  officer  to  direct 
the  physical  training  of  young  persons  so  that  the  apparently 
sickly  and  the  short-winded  may  in  time  be  developed  into  the 
wiry  and  active  young  man,  long  in  wind,  sound  in  body,  and 
lithe  of  limb — a  result  which,  however,  can  only  be  attained  by 
judicious  feeding,  careful  exercise  throughout  the  development  of 
the  body,  and  by  the  gradual  nursing  of  the  breathing  powers. 
The  opposite  of  this  is  seen  in  the  breaking  down  of  recruits  at  a 
very  early  period  of  service  in  the  Army — within  the  third  year 
— a  result  likely  to  be  greatly  ob\4ated  by  the  gymnasia  which 
are  now  being  introduced  by  Government  for  the  physical  training 
of  recruits  before  and  after  they  are  instructed  in  diill. 

The  Austrian  runners  are  another  class  who  are  instances  of 
bfeaking  down  by  over-oxertion  in  running  at  ages  unsuited  for 
their  strength.  Tliey  seldom  live  above  three  or  four  years,  and 
gradually  die  of  consumption  {Remains  of  Mm.  Trench,  p.  72). 

In  all  phj-sical  training  the  condition  of  the  heart  must  be 
considered  not  less  than  the  lungs,  seeing  that  its  movements 
respond  to  the  movements  of  the  chest  and  the  lungs.  They 
are  members  of  one  grwit  system;  and  in  nursing  one  we  nurse 
the  other;  for  by  giving  tone  and  health  to  one  we  must  give  tone 
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and  strength  to  the  other  (Sibson).  If,  on  the  contrary,  the 
development  and  gradual  training  of  the  lungs  are  not  successful, 
the  lesions  which  become  developed  are  of  a  peculiar  character, 
and  are  apt  to  be  thought  very  lightly  of;  because,  in  the  first 
instance,  they  are  so  little  capable  of  appreciation  by  a  single 
observation;  and,  secondly,  because  the  lesions  are  insidious,  and 
take  some  time  before  they  reach  a  stage  to  be  apparent.  Fre- 
quent observations  extended  over  a  considerable  interval  of  time, 
and  necessary  to  appi*eciate  the  wasting  of  delicate  tissues  which 
sets  in,  and  which  progresses  so  insidiously,  and  creeps  on  almost 
imperceptibly,  but  with  a  result  so  sure  "  that  day  by  day  and 
grain  by  grain  the  mortal  part  wastes  and  dies  away."  It  is  this 
progressive  atrophy  which  it  is  so  important  to  detect  Time  is 
necessary  to  do  this,  and  some  certain  mode  of  detecting  the 
gradual  decay.  For  this  reason  it  is  absolutely  necessary  to  have 
the  means  of  weighing  men,  and  so  to  determine  the  ratio  of  the 
weight  of  the  person  to  his  age,  to  his  height,  and  to  his  respir- 
atoiy  and  other  functions.  These  data  are  absolutely  necessary 
to  be  known  and  recognized  before  any  conclusions  can  be  arrived 
at  as  to  those  healthy  or  normal  physiological  states  with  which 
weight  has  to  do.  It  may,  indeed,  be  stated  generally  that  every 
organ  and  function  has  a  physiological  relation  to  weight  and 
age;  and,  as  a  general  rule,  weight  increases  with  the  height  and 
age,  and  there  are  physiological  limits  beyond  which  the  range 
may  not  extend* 

Loss  of  weight  is  therefore  exceedingly  significant,  if  progres- 
sive, 08  indicating  a  persistent  atrophy — the  grain  by  grain 
decay  which  is  frequently  the  earliest  appreciable  sign  of  disease. 

Oeneral  Treatment  of  the  Tabercnlons  Cachexia. — From  what  has 
been  already  stated  in  illustration  of  the  pathology  of  this  malady, 
it  is  to  be  observed  that  the  general  treatment  now  in  most 
repute  is  founded  on  the  doctrines — (1.)  That  tubercular  lesions 
will  heal  of  themselves  if  the  nutrition  of  the  system  can  be 
maintained  and  the  continuous  growth  of  tubercle  arrested; 
(i)  That  the  periods  of  frequent  temporary  arrest  of  all  the 
general  and  local  symptoms  of  disease  ought  to  be  diligently 
taken  advantage  of  to  improve  and  preserve  health  by  hygienic 
means;   (3.)    That    the    efforts    of  the    practitioner   should    be 

•  Henry  Pooley  k  Co.,  S9  Fleet  Street,  E.G.,  supply  auitable  weighing  machines 
at  A  ooct  of  £3  1^.,  and  upwards. 
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directed  to  the  digestive  rather  than  to  the  pulmonary  isjstem ; 
(4)  That  the  kind  of  morbid  nutrition  in  the  body  generally, 
and  altered  morphologictal  change  in  the  tissues  of  the  organ 
where  the  deposit  takes  place,  appear  to  be  chiefly  due  to 
excess  of  albuminous  and  deficiency  of  fatty  elements  in  the 
chyla 

The  treatment,  thereforei  to  be  pursued  must  be  essentijilly 
reparative  of  the  waste  of  tissue  generally ;  corrective  of-  what 
has  been  unfit  in  the  individual  diet  and  mode  of  life ;  and,  lastly, 
supplementary  of  the  elements  of  nutrition  which  have  been 
deficient. 

During  the  past  thirty  years  in  Germany,  and  twenty*ons 
years  in  this  country,  the  treatment  of  tuberculosia  has  gradually 
but  steadily  become  more  and  more  firmly  based  on  these  patho- 
logical  doetrines,  which  Dr  Bennett,  of  Edinbut^h,  was  mainly 
instrumental  in  first  elucidating,  and  in  earnestly  recommending 
to  the  notice  of  the  profession  generally  in  thk  country.  The 
view  here  taken  regarding  the  nature  of  tuberculasis  leads  to 
the  belief  that — (1.)  The  blood  is  impoverized  through  the 
preliminary  dyspepsia  which  precedes  the  growth  of  tubercle ; 
(2.)  That  in  pulmonary  phthisis  the  growth  of  tubercle  results 
fi-om  the  exudation  of  lymph  and  of  new  growth  which  is 
consolidated  primarily  in  the  air-vesicles ;  (3.J  That  the  suc- 
cessive formation  and  softening  of  these  tubercles  lead  to  ulcera- 
tions of  the  pulmonary  and  other  tissues,  and  promotes  wasting 
of  the  body  generally. 

It  has  been  now  fully  shown,  especially  by  the  observations 
of  Dr.  Bennett,  in  the  fii-st  instance^  confirmed  by  the  exten- 
sive experience  of  the  physicians  at  the  Bmmpton  Hospital  for 
Consumption  in  London,  that  such  treatment  as  is  directed  to 
remove  the  mal -assimilation  of  food  frequently  checks  the  ten- 
dency to  the  repeated  occurrence  of  tubercles,  while  those  whicli 
previously  existed  remain  harmle^^s;  that  general  symptoms  and 
physical  signs  may  disappear  completely;  and  that  even  exten- 
sive excavations  in  the  pulmonary  tissue  may  heal  up  and 
cicatrize.  Accoi*ding  to  the  testimony  of  Dr*  Wood,  of  Pennsyl- 
vania, the  fatal  results  have  not  only  lieen  postponed,  btit  the 
death-rate  fiom  phthisia  has  diminLshed  in  the  principal  cities 
of  the  United  States  since  such  principles  of  treatment  have 
been  adopted. 
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The  indications  of  general  treatment  are  therefore — 

First,  To  improve  the  fauUy  mUirition,  which  ia  the  cause  of 
the  tvhercuUma  cdcheada,  cmd  of  the  exudations  assuming  the 
characters  of  tubercle. 

Second,  To  subdue  the  fever  which  attends  the  growth  and 
changes  going  on  in  the  tubercle-nodales,  and  to  favour  the 
aheorption  either  of  the  entire  exudation,  or  of  such  portions 
of  it,  that  what  remains  may  undergo  such  changes  as  are 
consistent  with  its  future  harmless  existence  in  the  lungs  or 
other  parts. 

Third,  To  prevent  the  recurrence  of  fresh  exvxlaiion  by  careful 
attention  to  hygienic  regulations,  especially  during  the  intervals 
of  apparent  return  to  health. 

To  fulfil  the  first  of  these  indications  it  is  of  all  things  impor- 
tant that  fatty  matter  be  assimilated  in  large  quantities,  and  it 
appears  that  such  are  most  readily  absorbed  and  assimilated  when 
in  the  fluid  condition.  The  substance  of  all  others  found  most 
beneficial  has  been  cod-liver  oil.  At  the  Brompton  Hospital 
more  than  600  gallons  of  this  oil  are  used  annually.  There,  on  a 
great  scale,  its  merits  have  been  tested  and  compared  with  the 
effect  of  treatment  conducted  on  general  principles,  and  irrespec- 
tive of  its  use.  The  result  has  been  to  confirm,  in  the  estimation 
of  the  medical  profession,  the  great  value  of  this  remedy  in  the 
treatment  of  phthisis,  when  appropriately  administered,  and  com- 
bined with  the  use  of  such  other  measures  as  any  special  circum- 
stances in  the  individual  patient  may  require  (Thompson).  The 
general  opinion  of  the  profession  with  regard  to  cod-liver  oil  may 
be  summed  up  in  the  statement  originally  made  by  Dr.  Bennett, 
— namely,  that  "  it  rapidly  restores  the  exhausted  powers  of  the 
patient,  improves  the  nutritive  functions  generally,  and  stops  or 
diminishes  the  emaciation.  The  night  perspirations  subside,  the 
coagh  is  quieted,  and  the  expectoration  is  diminished  after  the 
oil  has  been  used  for  a  few  weeks.  A  very  constant  and  well- 
marked  favourable  change  under  its  use  is  to  be  noticed  in  the 
diminution  of  the  pulse,  which  gradually  but  steadily  has  been 
obeerved  to  come  down  at  the  rate  of  five  or  six  beats  weekly ; 
and  during  the  same  period  the  weight  of  the  body  has  been 
known  stc^ily  to  increase  at  the  rate  of  half  a  pound  to  a 
pound.  In  females  it  is  a  significant  and  highly  favourable 
symptom  when  the  catamenia  return  after  the  oil  has  been 
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used  for  some  time.  The  usual  dose  adopted  by  the  late  Dr. 
Thompson,  at  the  Brompton  Hospital,  is  one  or  two  tea-spoonful 
twice  a  day  at  first,  and  gradually  increasing  the  quantity  to 
half  an  ounce  tliree  times  a  day.  Dr.  Bennett  recommends  some- 
what larger  doses, — namely,  for  an  adult,  a  table-spoonful  three 
times  a  day,  which  may  often  be  increased  to  four  or  even  six 
with  advantage.  When  the  stomach  is  irritable,  however,  a  tea 
or  a  dessert  spoonful  is  enxmgh  to  commence  with  It  appears 
from  the  observations  of  Dr.  Thompson  that  no  additional  advan- 
tage is  obtained  by  pushing  the  oil  beyond  the  limits  of  the  doses 
adopted  by  him  at  the  Brompton  Hospital,  from  the  fact  that 
where  its  use  has  most  obviously  increased  the  weight  of  the 
body,  to  the  extent  in  one  instance  of  a  pound  per  week  for 
twenty-one  weeks,  only  three  pints  had  been  taken  during  that 
time.  The  kind  of  oil  used,  as  far  as  coarseness  or  fineness  is  con- 
cerned, seems  not  to  afiect  the  beneficial  result  in  any  material 
degree.  Some  patients  even  prefer  the  coarse  to  the  fine  oiL 
The  experience  of  some  is,  moreover,  favourable  to  combining  the 
oil  with  liquor  potassce  as  an  emulsion ;  and  as  it  appears  that 
undue  acidity  prevails  as  well  in  the  stomach  as  in  the  intestinal 
canal,  the  addition  of  the  alkali  ought,  on  theoretical  grounds,  to 
be  advantageous. 

It  seems  also  that,  when  cod-liver  oil  was  first  used  as  a  medi- 
cine, more  than  fifty  years  ago,  in  the  treatment  of  rheumatism, 
it  was  then  ordinarily  combined  with  an  alkali.  It  may  be 
taken,  however,  unmixed,  or  it  may  be  floated  on  milk,  or  nitro- 
muriatic  acid  mixtures,  or  on  lemonade,  soda-water,  lemon  juice, 
or  on  a  saline  draught  during  efiervescence,  when  such  combina- 
tions are  suited  to  the  patient.  Creosote  has  been  recommended 
to  be  added,  as  it  is  said  to  render  the  stomach  more  tolerant  of 
the  remedy.  The  following  formula,  quoted  from  Dr.  Thompson's 
Clinical  Lectures  on  Pulmonary  Consumption,  yields  a  palatable 
mixture,  which  ought  to  be  combined  as  an  emulsion : — 

"  An  ounce  and  a  half  of  cod-liver  oil,  four  drops  of  ci'eo.sote,  two 
drachms  of  compound  tragacanth  powder,  and  four  ounces  and  a  half  of 
aniseed  water.     Of  this  mixture  an  ounce  may  be  taken  thrice  daily." 

The  more  direct  and  immediate  action  of  cod-liver  oil  upon  the 
blood  has  been  attempted  to  be  ascertained  by  Simon,  Snow,  and 
Thompson.      They  record  an  increase  of  blood-corpuscles  and  a 
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diminution  of  fibrin  under  its  use;  and  from  the  researches  that 
have  been  made  in  animal  chemistry  regarding  the  blood  in 
phthisis,  a  deficient  proportion  of  blood-corpuscles  is  observed 
to  be  a  most  constant  peculiarity.  But  phthisis  is  not  the  only 
disease  in  which  this  occurs,  as  shown  by  the  following  table 
(SmON): — 

AvKBAoi  Proportion  of  some  Constituents  of  the  Blood. 


Albumen.    Corpuscles. 
In  Health, 76    ...     130 

In  Pneumonia, 80    ...     122 

In  Phthisis, 100    ...      78 

In  Rhenmatiam, 100    ...      74 


Albumen.    CorpuBcles. 
In  Diabetes, 105    ...      80 

In  Bright's  Disease  ...   103     ...      60 

In  Chlorosis, 72     ...      66 

In  Carcinoma, 45     ...      65 


Rheomatism  and  diabetes  present  the  greatest  similarity  in 
these  states  of  the  blood  to  phthisis;  and  they  are  diseases  for 
which  cod-liver  oil  has  been  used  with  advantage. 

Cod-liver  oil,  therefore,  is  indicated,  where  it  can  be  taken,  in 
all  those  diseases  in  which  the  blood-corpuscles  are  deficient, 
where  nutrition  is  impaired,  and  where  fat  is  not  readily 
assimilated. 

Besides  cod-liver  oil,  other  animal  fats  and  oils,  where  they  can 
be  taken  and  assimilated,  are  sure  to  be  followed  with  benefit 
Hence  milk  rich  in  fatty  matter,  such  as  asses*  milk,  and  milk 
drawn  from  cows  at  a  short  interval  after  the  greater  part  of 
their  milk  has  been  withdrawn,  and  which  is  known  in  Scotland 
as  the  "afterings,"  are  found  to  be  followed  by  improvement 
where  they  are  persevered  in  and  are  assimilated.  So  also  has  it 
been  with  cream  and  butter.  Dr.  Bennett  instances  the  partial 
saccess  occasionally  of  caviar,  bacon,  pork,  mutton  chops,  and 
the  marrow  of  the  bones  of  oxen ;  while  Dr.  Thompson  instances 
the  good  effects  he  has  obtained  from  the  use  of  oil  obtained 
from  the  foot  of  the  young  heifer  (neat  s-foot  oil).  The  adminis- 
tration of  any  of  these  remedies  is  quite  consistent  with  doctrines 
now  taught  regarding  the  pathology  of  tuberculosis,  and  it  is 
useful  to  know  their  individual  value,  in  order  that  in  particular 
cases  one  may  fall  back  upon  their  use  where  a  change  may  be 
desirable. 

It  has  been  considered  that  some  of  the  good  effects  of  cod- 
liver  oil  may  be  due  to  the  biliary  elements  with  which  it 
has  been  incorporated.  This  view  is  not  supported  by  the 
experiment  of  adding  ox-gall  to  other  animal  oils  not  derived 
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from  liverSj  as  bo  beneficial  results  have  been  observed  to  follow. 
But  as  the  active  principle  of  the  gastiic  juice  hajs  been  now 
successfully  isolated  by  cheraiEtry,  and  has  been  successfully 
used  bo  aid  the  digestion  of  food  in  the  etomach,  might  not 
some  priDciple  be  obtained  from  the  liver  which  might  aid  the 
asaimilation  of  fatty  substances  when  mixed  with  the  intestinal 
juices? 

In  fulfilment  of  the  second  indication  mentioned  (p.  2S1),  the 
propriety  of  abstraeting  blood  has  been  much  discussed. 

It  has  beeu  already  seeu  that  febrile  symptoms  of  a  very 
severe  kind  sometimes  attend  the  exudation  and  consolidation 
of  tubercle.  It  is  also  a  more  or  less  frequent  clinical  observa* 
tion  that  pneumonia,  brooch iti^,  and  pleuritis,  in  acute  or  chronic 
forms^  are  intercurrent  attendants  on  the  deposit  and  future 
changes  of  tubercles  in  the  lungs.  "  Hence "  as  Dr  Bennett 
justly  observes,  *Hhere  are  all  kinds  of  intermediate  changes 
between  the  simple  and  tubercular  exudations  constantly  going  ; 
oil  in  the  progress  of  a  case  of  pulraonary  tuberculosis.  The 
phenomena  of  phthisis,  pneumonia,  plemisy,  and  bronchitis^  in 
their  acute  or  chronic  forms,  may  appear  together,  and  be  inex- 
tricably mingled,  or  they  may  succeed  each  other  at  intervals," 
Thus  tuberculosis,  both  as  a  constitutional  and  as  a  local  disease, 
is  scarcely  ever  free  fi"om  exacerbations,  the  various  local  and 
constitutional  states  acting  and  re-acting  on  each  other.  WTiile, 
therefore,  ou  the  one  hand,  the  syi^stem  requires  an  increased  and 
well-directed  supply  of  nutritive  materials;  on  the  other  hand, 
thci^e  are  constitutional  states  of  excitement,  depending  on  local 
irritation,  which  require  to  be  subdued,  and  even  demand  anti- 
phlogistic treatme!it.  Whatever  theoretical  view  may  he  taken 
aa  to  how  the  exudation  may  most  readily  be  absorbed,  aU 
physicians  are  now  at  one  as  to  the  propriety  of  preserving  the 
general  strength,  of  eflTccting  elimination  of  effete  material,  and 
meeting    antiphlogi^^tic    indications   rather    by   diaphoreties> 

iuieticB,  emeties,  and  purgatives,  than  by  abstracting  any  con- 
siderable amount  of  blood,  cither  at  once  or  at  repeated  intervals. 
In  fact,  it  is  now  observed  that  the  adrainistration  of  appropriate 
diet,  and  abstinence  from  lowering  remedies,  with  cod-liver  oil, 
^hile  they  correct  the  general  nutrition,  may  be  so  regulated  as  to 

ibdue  the  constitutional  irritation  by  a  persevemnce  in  their  use 
for  n  period  of  not  less  than  four  or  six  weeks,     Motlemte  general 
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bleedings  in  acute  phthisis,  as  well  as  local  bleedings  during  the 
exacerbations  of  chronic  phthisis,  undoubtedly  confer  a  temporary 
relief  in  the  diminution  of  local  pain  and  general  febrile  re-action, 
and  allow  a  more  free  respiration  to  be  performed,  if  respiration 
should  be  impeded  by  congestion  of  the  lungs.  Dr.  Bennett,  how- 
ever, is  opposed  to  bleeding.  His  object  is  simply  to  favour  excre- 
tion by  means  of  antimonials;  and,  on  subduing  the  re-action  by 
their  means,  he  again  proceeds  with  the  nutritive  mode  of  treat- 
ment to  fulfil  the  first  indication.  Neveilheless,  it  cannot  be 
doubted  that  the  condition  of  some  cases  demands  blood-letting; 
but,  as  Sir  James  Clark  observes,  "  The  employment  of  general 
blood-letting  in  consumption  requires  great  judgment  and  circum- 
spection. The  more  general  error  is  the  abstraction  of  too  great  a 
quantity  of  blood  at  a  time — treating  the  disease  as  if  it  were  a 
purely  inflammatory  one,  and  forgetting  that  the  inflammatory 
symptoms  are  merely  consecutive  upon  tubercles,  and  that  the 
constitution  of  the  consumptive  patient  is  little  capable  of  replac- 
ing the  blood  too  lavishly  drawn."  Simply  to  remove  or  diminish 
congestion,  the  condition  of  the  patient  and  nature  of  his  constitu- 
tion being  considered,  "  blood  may  be  abstracted,"  he  continues, 
"  with  advantage,  at  any  stage  of  consumption  when  the  symp- 
toms require  it"  The  experience  of  Dr.  Wood  leads  him  to 
teach  similar  doctrines.  Topical  counter-irritants  furnish  the  best 
means  of  subduing  constitutional  irritation  in  chronic  forms  of 
the  disease.  These  may  be  in  the  form  of  setons,  issues,  succes- 
sion of  blisters,  tartar  emetic  ointment,  or  croton  oil  rubbed  on 
the  chest  in  any  of  its  regions.  Amongst  these  the  frequent  use 
of  dry  cupping  ought  not  to  be  omitted. 

In  fulfilling  the  third  indication,  the  real  power  of  the  science 
of  medicine  may  be  demonstrated.  It  is  by  well-directed 
bygienic  measures,  successfully  and  efficiently  carried  out,  that 
the  real  strength  of  the  physician  may  be  put  forth  to  prevent 
the  recurrence  of  fresh  exudation;  and  his  hygienic  exertions 
towards  the  patient  are  to  be  redoubled  during  the  temporary 
intervals  of  apparent  return  to  health.  It  is  now  almost  an 
axiomatic  truth,  that  of  all  things  which  deteriorate  the  consti- 
tution on  the  one  hand,  and  influence  pulmonary  congestion  on 
the  other,  none  are  so  detrimental  as  impure  and  deficient  air, 
together  with  frequent  variations  of  temperature,  and  changes 
from  sudden  heat  to  chilling  cold.     These  latter  vicissitudes  may 
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be  considered  chanicteristic  of  the  physical  dimate  of  Gi^eat 
Brikin  nnd  Inland  *'The  conditions  of  preventive  treatnient 
which  have  Beemed  most  useful  aro  nutntiouii  I'ootl  and  propor- 
tionate great  exercise  in  the  free  and  open  air.  So  import-anfc  has 
this  last  condition  proved  to  be,  that  it  would  appear  that  even 
considei"able  exposure  to  the  weatber  is  better  than  keeping 
phthisical  patients  in  close  rooms,  provided  there  be  no  bron- 
i^hiiis  or  tendency  to  pneumonia  or  pleurisy*'  (Parkes,  L  c,  p* 
445). 

Tonic  ti-eatment  conaists  essentially  in  the  adoption  of  thoae 
me&ns  which  promote  or  stimulate  the  healthy  Dutrition  of  the 
body.  Its  elements  exist  in  fresh  air,  abundant  exercise,  suffi- 
cient repose^  and  judicious  diet,  A  hygienic  code  ap]>I]cable  to 
the  tuberculous  cachexia  has  been  i^ecently  laid  down  by  Dr. 
Richaixlsun;  in  the  second  volume  of  the  Sitnitarp  IttvUw,  and 
very  recently  in  a  special  work  On  the  Hyfj^knic  Ti'eahtient  of 
Pulnwnary  Comfumptiom  It  m  derived  from  these  elements  of 
tonic  treatment;  and  as  it  puts  welUknown  truths,  too  little 
appreciated,  in  a  formal  and  more  important  aspect  than  is  wont, 
its  precepts  are  here  quoted 

I,  A  H^pplij  0/ pure  andfre^h  air  fm*  respiration  is  comlanUy 
required  bt^  the  tv.bei'culous  patlefU. 

As  it  is  known  that  if  qjhi^  p&r  cent,  of  carbonic  acid  exists  in  a 
room,  the  air  is  unfit  for  a  healthy  person,  it  is  therefore  much 
more  so  for  a  consumptive  one.  The  temiieratui'e  of  a  room 
,  ought  to.  be  equally  maintained  at  from  55°  to  06''  Fabr.,  venti- 
lation and  heating  being  effected  by  open  fire-places.  A  single 
mom  ought  not  to  peiibrm  the  two  offices  of  a  bed-room  and  a 
sittiiig-roimi.  Tlie  sleejiing-room  ought  not  to  afford  less  than 
1,0(JU  feet  of  sjmce;  and  if  iai^r,  so  much  the  more  healthful  will 
it  l>e.  In  connection  with  these  statements,  while  it  is  objected, 
for  obvious  reasons,  with  much  justice,  to  the  treatment  of  tuber- 
culous patients  in  special  hospitals,  there  is  much  on  the  other 
hand  that  might  be  improved  in  all  our  hospitals,  with  reference 
to  the  arrangement  of  the  patienta,  to  secure  to  them  fresher 
air  than  they  general!}*  obtain.  **Conf?tant  though  imperceptible 
movement  of  the  air  is  the  f>oint  to  be  attended  to*'~i,  <^,,  thorougli 
ventilation.  All  who  are  able  tu  be  out  of  bed  ought  to  have 
their  meals  in  a  common  room,  which  is  not  used  for  any  other 
purpose,  and  m  apart  from  the  wards  or  dormitories 
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II.  Active  eocercise  in  tite  open  air  is  imperatively  demanded 
by  the  tvhercibUma  patient. 

In  the  words  of  Dr.  Jackson,  "  He  must  be  made  to  feel  that 
the  ride  is  in  staying  in  the  house,  and  not  in  going  out  of  it." 
But  the  skin  must  be  perfectly  protected,  and  while  a  chill,  or 
inclement  weather,  is  to  be  avoided,  the  patient  must  go  out  in 
all  seasons,  without  being  too  fastidious  about  the  weather,  walk- 
ing exercise  being  persevered  in  as  much  as  possible.  "  The  best 
climates  for  phthisis  are  perhaps  not  necessarily  the  equable  ones, 
but  those  which  permit  the  greatest  number  of  hours  to  be  passed 
out  of  the  house  "  (Paekes).  Next  to  diet,  exercise  in  the  open 
air  is,  of  all  things,  the  most  imix)rtant:  it  should  be  carried  as  far 
as  the  vigour  of  the  patient  will  permit.  It  should  not  be  done 
rashly,  but  boldly;  and,  if  possible,  the  patient  ought  to  have 
faith  in  it,  for  without  this  he  is  not  likely  to  pursue  it  so  far 
as  be  can,  and  then  he  will  not  derive  from  it  all  the  benefit 
which  it  can  afi^rd  (Jackson). 

III.  It  is  im,portant  to  secure  for  the  patient  a  uniform,  shel- 
tered, temperate,  and  mild  climate  to  live  in,  with  a  temperature 
about  60**,  and  a  range  of  not  more  than  W  or  15°;  where  also 
the  sail  is  dry  and  the  drinking-water  pure  and  not  hard. 

The  classic  work  of  reference  on  this  topic  is  that  by  Sir  James 
Clark.  K  it  is  possible  to  give  a  practical  abstract  of  his  ex- 
tensive and  valuable  experience,  it  may  be  done  somewhat  as 
follows: — 

1.  After  the  functions  of  the  digestive  organs  and  skin  have. 
been  re-established  in  improved  action,  the  patient  who  labours 
under  a  tuberculous  cachexia  may  derive  benefit  by  a  residence  in 
a  mild  or  temperate  climate  (such  as  has  been  defined),  conforming 
to  all  the  hygienic  and  medicinal  treatment  already  mentioned. 

2.  When  symptoms,  however  slight,  indicate  that  tuberculous 
deposit  has  located  itself  in  the  lung,  removal  to  a  mild  climate, 
especially  if  efiected  by  a  sea  voyage,  under  favourable  circum- 
stances, may  still  be  useful  as  a  means  of  improving  general 
health,  of  lessening  the  chance  of  intercurrent  inflammatory 
affections  of  the  pulmonary  organs,  and  even  of  arresting  the 
farther  progress  of  the  disease.  The  nausea,  squeamishness,  or 
even  sickness,  which  with  some  are  always  more  or  less  asso- 
ciated with  a  sea  voyage,  are  beneficial  to  cases  of  incipient 
toberculosia     The  efiects  of  such  nausea  tend  to  increase  the 
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natural  secretion  and  elimination  from  the  pulmonary  mucous 
membrane;  so  that  minute  portions  of  tubercular  exudation, 
commencing  to  consolidate  in  the  air-vesicles,  are  eflFectually, 
gradually,  and  gently  passed  out  with  the  motion  of  the  pulmon- 
ary mucus  in  the  expectoration.  The  sensation  of  nausea  tends 
to  subdue  any  local  vascular  irritation;  and  the  unceasing  motion 
of  a  sailing  vessel  tends  to  keep  up  a  constant  exercise  which  is 
advantageous  to  the  patient. 

3.  When  extensive  tuberculous  disease  exists  in  the  lungs,  little 
benefit  is  to  be  expected  from  a  change  of  climate ;  and  a  long 
journey  will  most  certainly  increase  the  sufferings  of  the  patient, 
and  hurry  on  a  fatal  termination. 

4.  There  are  cases,  however,  of  chronic  consumption  which  may 
derive  benefit  from  residence  in  a  mild  climate, — namely,  cases 
in  which  the  deposit  is  limited  to  a  small  portion  of  the  lungs, 
and  little  systemic  irritation  prevails ;  or  in  cases  in  which  the 
disease  has  ceased  to  extend  in  the  lungs,  but  where  a  long  time 
is  required  to  complete  repair. 

IV.  Tlie  dress  of  the  tuberculous  patient  ought  to  he  of  suck  a 
kind  as  to  equalize  and  retain  the  temperature  ofilue  body. 

Under  this  topic  waterproof  coats,  boots,  and  shoes  are  to  be 
condemned  Flannel  ought  invariably  to  be  worn  next  the  skin 
in  all  seasons;  and  in  winter  a  chamois  leather  vest  may  be 
required  over  the  flannel 

V.  The  hours  of  rest  slumld  extend  from  suTiset  to  sunrise. 

VI.  Indoor  or  sedentary  occupation  must  be  suspended;  but 
outdoor  employment  iii  the  fresh  air,  even  in  the  m^idst  of  snow, 
has  been  aiid  may  be  advafUageous. 

VII.  Cleanliyiess  of  body  is  a  special  point  to  be  attended  to  in 
the  hygienic  treatment  of  tuberculosis. 

VIII.  Marriage  of  consumptive  females,  for  the  sake  of  arrest- 
ing the  disease  by  pirgnancy,  is  morally  u^^vng  and  physicaUy 
mischievous. 

IX.  The  medicinai  treatment  must  be  adapted  to  the  site  of  (lie 
local  deposits  and  the  general  natu)^  of  the  particular  case. 

Medicine  is  utterly  powerless  and  useless  unless  the  hygienic 
means  now  insist^  u[H>n  are  carried  out  to  the  uttermost 
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DefinitioiL — A  constitutional  disease,  cJuiracterized  by  an  un- 
/lecUthy  state  of  the  system,  which  precedes  for  several  weeks  or 
months  a  peculiar  lesion  of  the  bones,  and  of  some  of  the  solid 
visceral  organs.  The  bones  are  then  characterized  by  irregularity 
of  growth,  non'Solidification  of  their  growing  layers,  and  by 
ihe  progressive  formation  of  medullary  cavities  in  the  old,  thus 
rendering  Hie  bony  lamince  thin  and  brittle  (Virchow).  In  the 
solid  visceral  organs,  such  as  the  spleen  and  liver,  there  is 
generally  albuminoid  (amyloid  ?)  degeneration. 

Symptoms. — The  earliest  recognition  of  the  cachexia  associated 
with  rickets  is  rarely  apparent  before  the  fourth  month  of  infant 
life;  and  usually  between  the  fourth  and  twelfth  months.  It 
does  not  in  general  declare  itself  until  the  child  first  begins  his 
attempts  to  walk,  or  until  he  shows  sufiering  during  the  first 
dentition ;  and  at  first  the  progress  of  the  disease  is  so  very  slow 
as  almost  to  be  imperceptible.  The  number  of  cases  happening  in 
the  first  or  second  years  of  life  very  greatly  exceeds  that  of  other 
periods ;  and  there  is  a  period  of  at  least  six  months  during  which 
a  marked  series  of  deranged  actions  succeed  each  other,  and  which 
eventually  culminate  in  the  condition  known  as  rickets.  Many 
of  the  phenomena  of  these  deranged  actions  are  common  to 
other  diseases;  but  some  are  characteristic,  and  when  they  occur 
in  sequence  are  sufficient  indications  of  the  specific  characters  of 
rickets.  The  symptoms  may  be  arranged  into  four  classes: — 
(1.)  Tliose  which  are  common  to  many  diseases — symptoms  which 
might  arise  from  deranged  digestion,  from  improper  food,  or 
from  tuberculosis,  and  which  are  often  referred  to  the  "  irritation 
of  teething;"  or  to  the  so-caUed  "  infantile  remittent  fever."  These 
phenomena  always  denote  the  precursory  or  incubative  stage  of 
rickets;  (2.)  Those  which  at  once  mark  the  nature  of  the  disease, 
render  its  diagnosis  easy,  and  which  enable  us  to  predict  that  the 
bone  affection  will  show  itself;  (3.)  The  stage  of  characteristic 
deformity;  (4.)  Phenomena  of  favourable  or  of  unfavourable  import, 
inasmuch  as  they  may  characterize  a  period  of  restoration  to 
health,  of  irremediable  atrophy  of  the  body,  or  of  approaching  dis- 
solution. 

During  the  precursory  or  incubative  period,  the  most  ordinary 
symptoms  of  impaired  general  health  are  those  which  indicate 
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gastro-intestinal  irritation.  The  bowels  are  irregular  in  their 
action ;  sometimes  confined,  but  more  commonly  there  is  diarrhoea, 
with  tumidity  or  enlargement  of  the  abdomen.  The  stools  may 
be  of  a  dirty  brown  or  leaden  colour,  and  of  a  most  offensive 
odour.  In  some  respects  this  odour  is  peculiar  in  its  resemblance 
to  rotten  or  half-decayed  meat.  Appetite  is  feeble,  or  entirely 
lost,  and  digestion  is  difficult.  The  child  becomes  dull  and 
languid;  sad,  or  peevish;  febrile  irritation  prevails;  the  skin  is 
hot;  and  the  temper  irritable.  Although  drowsy,  it  sleeps  but 
little.  It  is  thirsty,  and  will  drink  large  quantities  of  water. 
If  it  has  begun  to  walk,  it  is  "  taken  off  its  legs."  It  lies  about, 
and  is  unwilling  to  play,  or  to  be  amused,  or  to  indulge  in 
any  kind  of  action.  It  prefers  to  sit,  or  to  lie;  and  it  appears 
to  be  feeble  or  indolent,  and  is  unable  to  use  exertion  of  any 
kind.  The  transition  from  health  to  these  phenomena  is  always 
gradual  and  slow;  but  there  are  at  least  three  sets  of  phenomena 
which,  according  to  Dr.  Jenner,  being  superadded  to  these,  are 
characteristic  of  the  approach  of  rickets.  These  symptoms,  there- 
fore, stand  by  themselves  in  the  second  class  as  pathognomonic 
of  this  affection. 

(a.)  The  most  remarkable  is  profuse  perspiration  of  the  heady  or 
of  the  head  and  neck,  and  upper  part  of  the  chest.  It  arrests  the 
mother's  attention,  and  she  seeks  medical  aid.  She  will  tell  the 
physician  that  the  perspiration  stands  in  large  drops  on  the  child's 
forehead — that  it  runs  in  streams  down  the  face ;  and  it  is  espe- 
cially when  the  child  sleeps  that  such  copious  perspirations  of  the 
head  occur;  but  they  are  not  unfrequent  when  the  child  is  at  the 
breast,  or  even  when  only  resting  its  head  on  the  mother's  arms.  A 
little  increased  exertion,  or  a  little  increased  temperature,  may  in- 
duce such  excessive  perspiration.  Such  perspirations  are  extremely 
weakening  and  colliquative  during  sleep;  and  when  they  occur 
the  superficial  veins  of  the  scalp  are  generally  large  and  full;  the 
jugular  veins  are  much  dilated,  and  sometimes  the  carotid  arteries 
may  be  felt  strong  and  pulsating  (Copland,  Jenner). 

(b.)  Another  characteristic  feature  of  the  disease  is  seen  in  the 
desire  and  in  the  efforts  of  the  little  patient  to  be  cool,  particularly 
at  night.  The  child  kicks  the  bedclothes  off,  or  throws  its  naked 
legs  on  to  the  counterpane;  and  this  even  in  cold  weather. 

(c.)  There  is  also,  thirdly,  general  tenderness.  The  child  cannot 
be  moved  without  its  uttering  a  cry ;  pressure  on  any  part  of  its 
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body  IS  followed  by  evidence  of  suffering.  It  ceases  to  play  and 
to  move,  but  lies  with  outstretched  limbs  as  quietly  as  possible,  for 
all  movement  produces  pain ;  and  it  will  cry  at  the  approach  of 
any  one  who  has  been  accustomed  to  move  it  in  play. 

As  the  dise&se  progresses  the  child  becomes  staid  and  steady  in 
appeaiance.  It  assumes  a  pensive,  aged,  and  languid  aspect.  Its 
fiice  grows  broad  and  square ;  and  when  placed  on  the  mother's 
arms,  it  sits  (as  she  says)  "  all  of  a  heap."  The  spine  bends,  and 
the  muscles  are  too  weak  to  keep  the  spine  erect.  Its  head  thus 
seems  to  sink  between  its  shoulders,  and  its  face  appears  turned 
a  little  upwards.  Before  the  general  cachexia  has  lasted  long, 
the  bone  deformity  begins  to  attract  attention;  and  usually  the 
lesion  of  the  bones  is  out  of  all  proportion  in  severity  to  the 
enlargement  of  the  ends  of  the  long  bones;  and  the  younger  the 
child,  the  softer  usually  are  the  bones.  The  consequences  of  the 
bone  disease  thus  become  superadded  to  the  general  cachexia;  and 
as  the  disease  progresses  the  muscles  lose  their  power,  and  begin 
to  waste.  The  child  cannot  support  itself;  and  if  it  has  com- 
menced to  walk  before  it  becomes  the  subject  of  extreme 
rickets,  it  loses  its  power  of  walking.  Intellect  is  invariably 
deficient.  The  teeth  are  retarded  in  their  development,  and  they 
fail  from  their  sockets  early.  The  back,  arms,  and  sides  of  the 
face  are  often  covered  with  downy  hair.  In  short,  as  Dr.  Jenner 
observes,  "  the  general  aspect  of  tlio  ricketty  child  is  so  peculiar, 
that  when  the  crooked  limbs,  the  large  joints,  and  the  deformed 
thorax  are  concealed,  you  may  even  detect  its  ailment  at  a  glance. 
Its  square  face,  its  prominent  forehead,  its  want  of  colour,  its 
laige  staring  and  yet  mild  eyes,  its  placid  expression,  and  its  want 
of  power  to  support  itself  like  other  children  of  its  age,  in  its 
mother's  arm,  all  conspire  to  form  a  picture  which  has  no  like  in 
the  gallery  of  sick  children,"  {Med.  Times,  L  c.)  Laryngimius 
strUlulus  is  a  frequent  result  of  rickets. 

Treatment — ^Ventilation  of  the  room  in  which  the  child  lives  is 
of  first  importance.  Milk  diluted  with  lime  water  (about  a 
fourth-part),  and  a  tea-spoonful  or  two  of  cream  added,  is  the 
best  of  food.  Sugar  ought  not  to  be  added  to  the  milk.  Liebig's 
food  for  children  and  Parrish's  chemical  food  are  both  valuable 
agents  in  the  dietary.  About  once  a  week  a  dose  of  rhubarb, 
soda,  and  calumba,  in  equal  parts,  should  be  given,  followed  next 
day  by  a  tea-spoonful  or  more  of  castor  oil     Prepared  chalk  and 
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soda  may  also  be  given  twice  or  thrice  a  day.  When  the  febrile 
disturbance  is  subdued  the  child  should  live  as  much  as  possible 
in  the  open  air.  Vinum  ferri  ought  then  to  be  given,  or  small 
doses  of  the  syrup  of  the  phoaphcUea  of  iron,  quinine,  and 
strychnia,  along  with  the  food,  or  just  before  meals.  Cod-liver 
oil  is  of  essential  service ;  but  the  stools  ought  to  be  examined 
daily,  and  if  any  of  the  oil  passes  by  stool  its  dose  ought  to  be 
diminished,  or  its  administration  suspended  for  a  time.  (For 
more  details  on  Rickets  and  its  treatment,  consult  the  admirable 
lectures  of  Dr.  Jenner,  in  The  Medical  Times  of  1860,  voL  L) 


CHAPTER  V. 

THE  THEORY  OF  SPECIFIC  DISEASES,  COMPREHENDING  THE  SO- 
CALLED  ZYMOTIC  AND   CONSTITUTIONAL  DISEASES. 

The  classes  of  diseases  which  have  been  now  considered — namely, 
the  Zymotic  and  the  Constitutional — are  sometimes  regarded 
and  described  under  the  name  of  "Specific  Diseases."  The 
general  theory  regarding  the  nature  of  such  diseases,  so  considered 
Jis  specific,  is  thus  expressed  by  Mr.  Paget: — 

"  Each  of  them  depends  on  a  defiuite  and  specific  morbid  condition  of 
the  blood ;  and  tlie  local  process  by  which  each  is  made  manifest  is  duo 
to  the  disorder  produced  by  the  morbid  blood  in  the  nutrition  of  one  or 
more  tissues ;  and  genei-ally  this  disorder  is  attended  with  the  accumu- 
lation, and  leads  to  the  discharge  or  transformation,  of  some  of  the 
morbid  constituents  of  the  blood  in  the  disordered  part.  It  is  held,  also, 
that  in  some  of  the  Specific  Diseases  the  morbid  condition  of  the 
blood  consists  in  undue  proportions  of  one  or  more  of  its  normal  con- 
stituents— in  others,  again,  some  new  morbid  substance  is  added  to  or 
formed  in  the  blood.  In  either  case  the  theory  maintains  that  the 
phenomena  of  each  Specific  Disease  depend  chiefly  on  certain  corre- 
8])onding  specific  materials  in  the  blood,  and  that,  if  characteristic 
morbid  structui'cs  be  formed  in  the  local  process,  these  morbid  materials 
are  incorporated  in  the  organs  which  are  formed  as  the  products  of  the 
inflammation." 

In  the  preceding  part  of  this  Handbook  the  specific 
diseases    have    been    considered  in    two  distinct    classes — the 
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division  being  founded  on  the  fact  that  in  the  first  class,  or 
Zymotic  Diseases  (comprehended  in  Vol.  I.),  the  chief  or 
essential  constituent  of  the  morbific  agent  enters  the  body 
from  tuitlumt;  while  in  the  second  class,  or  Constitutional 
Diseases,  the  essential  constituent  of  the  morbific  agents  appears 
to  be  inbred  in  the  body,  and  mxikes  itself  inanifest  by  various 
constitutional  indications  previous  to  the  development  of  local 
lesions,  or  the  clvaracteristic  expression  of  the  disease  by  other 
phenomena.  There  is  sufficient  circumstantial  evidence  with 
regard  to  all  of  these  diseases,  and  absolute  proof  with  regard  to 
some,  that  there  is — (1.)  A  morbid  condition  of  the  blood;  (2.) 
That  the  nature  of  that  condition  is,  in  many,  definite  and  specific^ 
inasmuch  as  it  may  be  produced  at  will  by  the  introduction  of  a 
definite  substance  into  the  blood,  which  then  manifests  itself  by 
establishing  a  local  disease,  and  which,  within  certiiiu  limits,  has 
constant  characters;  (3.)  That  the  morbid  matter  or  poison  by 
which  the  condition  of  the  blood  is  changed  may  accumulate  or 
augment  in  quantity  and  virulence,  and  at  length  may  be  dis- 
charged in  various  ways  from  the  body,  and  under  a  variety  of 
organic  forms,  chiefly  through  the  excretory  products.  But  some 
are  also  discharged  at  the  seats  of  local  lesions  which  are  set  up, 
the  morbid  poisons  being  for  the  time  accumulated  in  the  morbid 
structures. 

As  fer  as  some  of  the  miasmatic  diseases  are  concerned,  such  as 
typhus  and  typhoid  fevers,  erysipelas,  scarlet  fever,  cholera,  and 
the  like,  there  is  undoubted  evidence  of  a  morbid  material  in  the 
blood,  although  it  has  never  been  isolated  nor  proved  to  exist 
in  the  products  of  the  local  morbid  processes.  In  many  of  the 
constitutional  diseases,  too,  similar  evidence  exists  of  a  morbid 
matter  inbred  in  the  blood. 

It  will  soon  appear  obvious  to  the  student  that  the  diseases 
already  considered  diflFer  very  materially  in  their  nature  from  the 
local  diseases  about  to  be  noticed.  While  the  LOCAL  diseases 
may  be  regarded  as  common  or  simple  diseases,  those  already 
noticed  are  so  very  distinct  from  them,  and  are  possessed  of  such 
constant  features  by  which  they  may  be  distinguished  from  the 
local,  common,  or  simple  diseases,  that  they  are  frequently 
described  under  the  term  "specific." 

Certain  types  of  morbid  local  action,  however,  are  common  to 
both;  and  therefore  the  specific  diseases  have  some  constant 
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and  characteristic  modification,  or  something  in  addition  which 
distinguishes  them,  such  as  syphilis,  gout,  rJieumatism,  tubercv- 
losia,  and  the  eruptive  fevers.  These  additional  elements  appear 
to  consist — 

1.  In  a  certain  constancy  and  regularity  of  development,  meta- 
morphosis, duration,  and  decline,  during  which  certain  common 
morbid  processes  become  modified  according  to  the  special  nature 
of  the  disease.  "In  some  the  most  evident  specific  character- 
istics are  peculiar  affections  of  the  movement  of  the  blood,  as  in 
the  cutaneous  eauntfierruita;  in  some,  affections  of  certain  parts 
of  the  nervous  centres,  as  in  tetanu^s,  hydrophobia,  whooping-cough, 
and  asthma;  in  some,  peculiar  exudations  from  the  blood,  as  in 
govt,  and  the  inoculable  diseases;  in  some,  peculiar  structures 
formed  by  the  exuded  materials,  as  in  variola,  vaccinia,  and  other 
ciUaneou^  pvMular  eruptions;  in  some,  destruction  of  tissues,  a« 
in  the  ulcers  of  syphilis,  the  gangrene  of  ergotism,  and  the 
sloughs  of  boils  and  carbuncles;  in  some,  peculiar  growths,  as  in 
cancers;  in  some,  or  indeed  in  nearly  all,  peculiar  methods  of 
febrile  general  disturbance  "  (Paget). 

In  the  specific  diseases  these  local  and  geneiul  morbid  processes 
are  concurrent. 

2.  The  most  striking  feature  (assuming  specific  diseases  to  be 
due  to  the  presence  of  morbid  poisons  in  the  blood,  which,  by 
a  morbid  process,  is  again  separated  from  it,  and  eliminated  from 
the  system  during  the  progress  of  cure)  is  that  "  the  whole  blood 
for  a  time  seems  diseased,  and  nearly  every  function  and  sensation 
is  more  or  less  disturbed  from  its  health;  and  the  patient  feels 
'ill  all  over'  before  the  local  disease  appears"  (Paget). 

In  the  common  or  local  diseases,  on  the  other  hand,  the  local 
phenomena  precede  the  general  or  constitutional  disturbance. 

3.  There  exists  in  both  classes  of  the  specific  diseases  now 
described  an  apparent  want  of  proportion  between  the  cause  and 
the  effect  Thus,  in  smalUpox,  measles,  hydrophobia,  or  syphilis, 
the  severity  of  the  disease  does  not  bear  any  proportion  to  the 
amount  of  poison  applied;  and  numerous  diseases  have  been 
described  in  which  the  morbid  poison  appeared  to  act  with  so 
much  intensity,  and  produced  such  severe  forms  of  disease,  that 
the  patient  died  before  local  lesions  had  time  to  become  developed 
— e.  g,,  in  typhus  fever,  specific  yellow  fever,  paludal  fevers,  scarla- 
tina, and  the  like. 
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The  student  is  referred  for  more  information  on  these  important 
topics  to  what  has  been  already  written  at  pages  195  and  739, 
et  aeq.y  voL  i,  of  this  Text-book,  and  also  to  Lecture  XX.,  on 
"Specific  Diseases,"  by  Mr.  Paget,  in  his  work  On  Surgical 
Pathology, 

Of  the  two  classes  of  specific  diseases,  those  which  have 
been  described  as  constitutional  or  inbred  appear  to  be,  in 
their  origin,  essentially  blood  diseases,  the  disturbance  due  to 
their  development  being  indicated  by  what  has  been  termed  a 
cacliexia. 

Those  of  the  zymotic  class,  again,  recognize  the  introduction 
of  materies  morbi  from  without,  and  symptoms  arise  which 
indicate  much  constitutional  disturbance.  But,  in  whichever 
way  these  diseases  are  brought  about,  their  specific  nature  is 
such  as  has  been  described.  Under  the  term  dyscrasioe,  the 
specific  condition  of  the  blood  in  such  diseases  was  wont  to  be 
described  by  many  continental  pathologists,  implying  a  defective 
organization  or  elaboration  of  the  circulating  fluid.  We  cannot 
yet,  however,  associate  particular  diseases  with  definite  and 
particular  morbid  states  of  the  blood,  however  certain  we  may 
be  that  changes  of  a  morbid  nature  do  so  exist;  and  therefore 
the  term  dyscraaicBy  as  applied  to  designate  such  states,  is  pre- 
mature in  application,  and  has  not  come  into  general  use,  because 
it  takes  for  granted  more  than  is  known. 


CHAPTER  VI. 

general  management  of  the  system  liable  to  constitu- 
tional diseases. 

Important  general  indications  for  the  treatment  of  the  con- 
stitutional diseases  are  suggested  by  their  pathology  as  ex- 
pounded in  these  pages.  This  general  treatment  ought  to  be 
directed  towards  the  management  of  the  system  for  the  preven- 
tion^ control,  or  arrest  of  the  development  of  such  affections,  or  to 
maintain  them  within  such  limits  as  are  consistent,  at  least,  with 
the  well-being  of  the  individual 
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The  topics  to  be  noticed  under  this  head  are  of  so  comprehen- 
sive a  scope  that  they  can  only  be  indicated  as  shortly  as  pos- 
sible, with  the  object  of  dkecting  the  mind  of  the  student  to  their 
more  extended  study.  They  embrace,  in  feet,  the  whole  subject 
of  general  and  individual  hygienic  management.  The  student  is 
therefore  refeiTed  at  once  to  two  standard  authorities,  with  whose 
maxims  and  practice  their  minds  ought  to  become  most  thoroughly 
imbued,  in  order  to  direct  successfully  the  measures  for  the  pre- 
vention and  arrest  of  the  constitutional  diseases.  The  works 
here  referred  to  are — (1.)  The  Management  of  Infancy,  by  Dr. 
Andrew  Combe,  ninth  edition,  1860,  edited  by  Sir  James  Clark ; 
(2.)  Practical  Hygiene,  1864,  the  work  of  my  colleague,  Dr.  E.  A. 
Parkes.  From  the  first  of  these  books  the  student  will  learn  how 
he  must  begin  at  the  very  beginning.  He  will  learn  to  appreciate 
the  influence  of  the  constitution  of  parents  on  the  health  of  their 
children,  and  will  learn  from  it  how  to  direct  the  management  of 
infant  life.  From  the  second  work  he  will  learn  how  he  may  carry 
out  the  details  of  practical  hygiene.  This  work  of  Dr.  Parkes 
brings  together  an  amount  of  material  which  shows  to  what  ex- 
tent exactness  and  certainty  have  been  imparted  to  the  Science  of 
Medicine — a  work  which  will  mark  a  new  era  in  Practical  Medicine. 

From  the  nature  of  the  constitutional  diseases  (fully  expressed 
at  pages  1  to  5  of  this  volume,  and  not  less  fully  described  in  the 
subsequent  pages),  it  is  to  be  noticed  that  there  are  three  periods 
in  the  history  of  these  diseases  necessary  to  be  recognized  in  the 
pathology  and  treatment  of  them.  The  first  period  may  be  de- 
scribed as  the  'period  of  their  constitutional  development  During 
this  period  the  Physician  is  rarely  if  ever  consulted,  unless  a  con- 
stitutional tendency  to  the  disease  is  suspected,  obvious,  or  perhaps 
hereditary.  The  second  period  may  be  described  as  the  period 
during  which  the  constitutional  disease  is  fuUy  expressed  by  the 
phenomena  and  symptoms  already  described  as  peculiar  to  each  of 
them.  The  third  period  in  the  history  of  these  diseases  may  be 
described  as  a  series  of  intervals,  during  which  the  health  seems 
to  be  improved  between  the  fits,  paroxysms,  or  fully  expressed 
conditions  of  ill-health.  It  is  for  the  cure  of  the  fully  expressed 
disease  that  the  Physician  is  generally  consulted — a  period  when 
he  knows  he  can  do  the  least  good.  But  when  the  public  are 
aware  of  the  extent  to  which  health  may  be  preserved,  and  con- 
stitutional diseases  averted  and  mitigated  by  judicious  manage- 
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ment  and  treatment  during  the  first  and  last  periods  here  noticed, 
the  Physician  will  be  more  frequently  consulted  as  to  how  the 
health  is  to  be  so   preserved  and  improved  so  as  to  ward  off 

CONSTITUTIONAL  DISEASES. 

Whenever  the  Physician  has  to  treat  any  of  these  constitutional 
affections  in  their  fully  expressed  condition,  if  he  is  successful  in 
sobduing  the  symptoms  for  the  time,  by  means  of  the  treatment 
already  mentioned  under  each  of  them,  the  interval  of  comparative 
freedom  from  the  paroocysfmal  expressions  of  disease  is  a  time 
mast  precious,  which  ought  not  to  be  wasted,  but  which  ought  to  be 
taken  advantage  of  in  preserving  and  improving  the  general 
health.  To  effect  this  end  there  are  three  things  to  be  considered 
in  the  management  of  the  system  during  the  intervals  of  com- 
parative freedom  from  constitutional  affections.  These  are — (1.) 
I>i€t;  (2.)  The  use  of  Water;  (3.)  The  use  of  Wines  and  other 
alcoholic  beverages, 

1.  With  regard  to  diet,  one  of  the  highest  problems  in  physi- 
ology* *w  Dr.  Parkes  clearly  enunciates,  is  so  to  regulate  the 
supply  of  the  nitrogeTWUs  substances — the  albuminates — that  the 
digestive  power  of  the  stomach  and  intestines  may  be  increased, 
together  with  the  foy^mative  power  in  the  nitrogenous  tissues,  and 
the  eliminating  powers  in  the  after-stages  of  assimilation  (1.  c,  p. 
132).  All  these  three  parts  of  the  process  must  be  duly  balanced, 
otherwise  health  is  destroyed.  Half-digested  food  in  the  stomach 
or  intestines  produces  irritation.  It  undergoes  chemical  changes 
in  the  alimentarj'^  canal,  and  quantities  of  gas  are  given  off. 
Dyspepsia  and  constipation  are  produced,  or  an  irritation  causing 
a  diarrhoea  which  fails  to  empty  the  bowels.  The  faeces  then  con- 
tain a  large  amount  of  nitrogen,  especially  after  eating  vegetable 
albuminates.  The  tissues  are  unable  to  appropriate  the  excess 
which  remains  in  the  blood.  Urea  and  carbonic  acid,  which 
ought  to  be  eliminated  in  normal  abundance,  fail  to  be  provided 
for  from  the  imperfectly  oxidized  products  of  disintegration,  and 
irritation  of  eliminating  organs  is  set  up.  It  is  highly  probable 
that  gouty  affections  arise  in  this  way,  and  partly  from  the  use 
of  liquids  which  delay  metamorphosis.  A  great  excess  of  albu- 
minates without  other  food  produces  marked  febrile  symptoms, 
malaise,  and  diarrhoea,  and  ultimately  albumen  may  appear  in 
the  urine,  or  extensive  irritation  of  the  skin  may  supervene. 
To  increase  the  adaptation  of  the  albuminates,  fats  and  salts 
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must  be  addod  to  the  diet;  aad  the  aupplj  of  oxygen  must  bol 
increased  by  exercise,  or  the  supply  of  starchy  foods  which 
appruprinte  oxygen  initst  bo  dimiabshed.  Loasetiing  the  supply 
of  the  albuminates  effects  a  decline  or  loss — first,  of  the  mus-l 
cular  system;  and,  at  a  later  period,  of  the  nervous  system ] 
and  mental  powers.  Such  decline  or  loss  may  be  delayed  b^'f 
inci*easing  the  supply  of  fiits  aBd  starches,  which  by  absorbiujjj 
oxygen  liinit  disintegration  j  and  by  perfect  rest  the  loss  of  Heshf 
may  be  still  further  delayed. 

In  the  management  of  the  system,  therefore,  the  albuminoya 
tissues  can  be,  to  a  certain  extent,  brought  under  the  control 
of  the  Physician  by  a  judicious  adaptation  of  diet  and  exercise 
alone,  without  the  employment  of  drags.  Drugs,  however,  when 
judiciously  employed,  aj*e  important  aids  at  two  ends  of  the  scala 
— namely,  to  aid  primary  digestion  and  to  assist  elimination. 

Fatti/  alhnents  ai^  essential  to  the  fonnation  of  muscular,  and 
especially  ako  of  nervous  tissues.  With  the  nitrogenous  sub-! 
stances  or  alhumiwjdeft,  they  are  essential  to  the  production  of 
mechanical  force.  Animal  fats  appear  easier  of  absorption  than 
the  vegetable  fats;  and  the  relative  proportion  of  fai  to  albn- 
nUriates  ought  to  be  as  1  or  H  to  2.  fl 

Sta^vhy  and  sugari/  food  save  the  albuminuit'S  iindfais  fi*dm  too^ 
rapid  disintegration,  so  that,  by  a  judicious  employment  of  them 
in  dietary,  the  elimination,  and  perhaps  the  formation  of  the  albu-s 
minates  and  fatty  tissues  can  be  so  modified  that  the  administra- 
tion  or  withholding  of  starches  and  sugai^  as  articles  of  food  musi 
enter  largely  into  the  management  of  the  system  according  to  the 
circumstances  of  the  case,  and  the  nature  of  the  constitutional— 
disease,  V 

The  production  of  tactic  add  in  the  system  seems  probably 
connected  with  the  metamorphosis  of  starch.  To  the  constant 
introduction  of  an  excess  of  alkali  in  the  food,  and  the  no  les8_ 
constant  production  of  acid  during  the  digestion  of  foods  (espeH 
cially  st*irches,  sugars,  and  fats),  associated  with  the  effects  of 
respiration,  are  to  be  ascribed  thr*  singular  alternation  of  acid 
and  alkaline  fluids  in  the  body.  Tlie  relative  amount  of  star 
foods  to  the  nitrogenous  or  ulbmninate  substantias  ought  to 
as  24  or  3 1  to  L  Excess  of  starches,  sugars,  and  fat  produce^ 
excess  of  fatj  sometimes  also  acidity  and  flatulence;  and  the 
urine  may  become  aaceharine  under  excess  of  starch  as  an  article 
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of  diet    SaUa  and  vxiter  are  essential  articles  of  diet.     Lime,  in 
the  forni  of  phosphate,  is  absent  from  no  tissue ;  and  when  tis- 
sues degenerate  and  morbid  growths  are  overgi-own,  or  begin  to 
decay,  or  when   cells  grow   rapidly,  as  in  enchondroma,  lime 
is  present  in    large    amount.      Both    liTtie  and  magnesia  are 
essential  to  the  growth  and  repair  of  bone;  and  the  judicious 
withholding  of  employment  of  lime  and  mxignesia  in  food  is  an 
important  element  in  the  constitutional  management  of  diseases 
where  the  bones  are  affected,   and   in  the  repair  of  fracturea 
Pofatk  and  aoda,  in  the  form  of  chloAdea  and  plwaphatea,  are  not 
less  important  constituents  of  diet     They  form  part  of  almost  all 
the  tissues;    and,   being  especially  concerned  in  the   molecular 
canrents  amongst  the  elements  of  texture,  seem  to  be  less  fixed 
than  the  magnesian  and  lime  salts.    The  potash  seems  especially 
associated  with  the  formed  elements  of  texture,  such  as  the  blood- 
cells  and   the  muscular  fibres;  while   the   soda  salts  are  more 
laigely  concerned  with  the  fluids  which  encompass  these  elements. 
These  two  alkalies  {potash  and  soda)  have  been  seen  to  be  most 
important  remedial  agents  in  many  diseases.     Chlorine,  chloride 
ofaodium,  phosphoric  a^cid,  sulphur,  and  iron  must  be  furnished 
in  all  food,  either  separately  or  combined  with  the  foods  already 
noticed. 

The  salts  which  form  carbonates  in  the  system,  such  as  lactates, 
tartrates,  citrates,  and  acetates,  exist  chiefly  in  fi-esh  vegetables; 
and  although  their  nutritive  power  otherwise  is  small,  they  must 
be  supplied  witli  great  care.  Scorbutic  states  inevitably  ensue  if 
they  are  withheld. 

These  are  the  main  points  to  be  inquired  into  and  provided 
for  in  adjusting  the  diet  best  adapted  for  the  management  of 
constitutional  diseases.  Every  intelligent  patient  may  aid  his 
Physician,  however,  thus  far — namely,  that  if  he  consider  the 
subject  bond  fide  for  himself,  he  will  become  the  best  judge  of 
tlje  exact  diet  which  suits  him.  Dr.  Parkes  observes  that  prob- 
ably 30  per  cent  of  the  persons  who  consult  Physicians  owe 
their  diseases  in  some  way  to  food,  and  in  many  cases  they  are 
perfectly  aware  themselves  of  their  error  or  bad  habit;  yet,  with 
the  singular  inconsistence  of  human  nature,  either  conceal  it 
from  the  man  to  whom  they  are  professing  perfect  openness,  or 
manage  to  blind  themselves  to  its  existence  (L  c.,  p.  461).  Indivi- 
dual hygienic  management  must  be  inculcated  upon  the  patient; 
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while,  by  regulating  drnt  on  the  prineiplea   laid  down  hy  Dr. 
Pnrkes  in  Chapter  V.  of  his  great  work  On  P}xictical  B0ient, 
the  Physician  will  find  he  can  exerciae  a  great  power  in  the  i 
rantrol  and  limitation  of  constitutional  diBease,     Most  vaUmble 
inf'irmation  respGctlng  the   adjustment   of  the   dietnry  will  be  I 
ftnuid  in  Dr.  Edward  Smith's  Praetlad  Dietary;  and  in  ^4  Manual ' 
of  Diet  and  Uegtmen  for  Pkysy^mn  and  Patient,  hj  Dn  Hornoe 
Dobell  J 

%  With  regard  to  the  n^  of  Water,  its  influence  m  an  ngent  i 
in  the  management  of  cartain  conditions  of  comtitutional  ill- 
health  is  apt  to  be  too  much  neglected,  or  not  sufficiently 
appreciated  Ever  since  the  powerful  agency  of  water,  under 
the  popular  name  of  the  " water  cure''  has  been  so  much  be-j 
quacked ,  the  medical  professiou  have  almost  allowed  theniselve.^j 
to  be  scLKcd  with  a  kind  of  hydropkohia.  Nevertheless,  there  can] 
be  no  doubt  that  water  has  a  most  powerful  influence  for  goodj 
or  evil  in  the  treatment  of  constitutional  diseases.  Under  its  J 
influence  as  a  fluid  of  daily  consumption  considerable  chemicall 
changes  are  promoted  in  the  body.  In  the  intervals  between  thai 
extreme  expressions  of  constitutional  diseases,  such  as  SP<>«AI 
rheumatism,  asthma,  and  the  like,  it  is  a  useful  and  most  effi-1 
cient  remedial  jigent,  not  only  as  a  diuretic,  but  also  b&  aj 
local  application,  especially  in  obviating  the  congestions  of  the 
viscera  as.'?ociated  with  these  constitutional  afltjctions  (SlMOX)J 
"  To  accelerate  the  defective  textural  metamorphosis  or  waste  tsj 
very  often  the  practical  result  to  be  aimed  at,  and  such  meana 
exiat  in  the  simplest  and  most  manageable  form  in  many  of  tb©" 
appliances  of  the  so-called  'water  cm^e*  With  increased  wmter- j 
drinking  there  in  incre^ised  discbarge  of  solids  by  the  uriiiep^| 
External  appliances,  such  as  the  cold  sih  kith,  lasting  a  quarter^ 
of  an  hour,  increase  for  a  time  the  elimination  of  urea  and  uriej 
acids.  The  protracted  sudorific  packings  produce  a  still  mor 
eonsiilerable  waste  of  tissue.  Genemll}^  therefore,  in  cases  wberie 
the  use  of  water  is  suitable,  and  conducted  under  competent| 
medical  iidvico  and  direction,  the  heidthy  nutrition  of  the  bodj 
is  promoted  in  proportion  as  refuse  materials  are  actively  d\n 
engaged**  (SlMON,  in  Holmes  Surgejy,  vol  i.,  p.  118). 

3,  The  jiropeHieB  of  Wine^j  and  of  alcolwlic  beverages  gener- 
ally, offer  a  w^ide  and  important  field  for  the  careful  study  of  tho 
Physician,     Although  so  extensiv/jly  used  as  beverages  with  out 
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daily  food,  and  so  generally  recognized  as  valuable  agents  in  the 
treatment  of  disease,  there  is  not  only  great  diversity  of  opinion  as 
to  their  precise  effects,  but  as  yet  very  little  is  certainly  known  of 
the  action  of  alcohol  when  administered  in  the  forms  of  Wine, 
Beer,  or  Spirits,  None  of  the  general  statements  so  frequently 
met  with  as  to  the  composition  or  effects  of  any  particular  class 
of  beverages  can  be  relied  on  as  a  guide  to  the  Physician  in 
prescribing;  and  much  error  seems  to  prevail  on  the  subject,  not 
only  in  the  popular  mind,  but  amongst  medical  men. 

Alcohol  is  the  most  potent  agent  for  good  or  evil  in  all  of  these 
beverages;  and,  therefore,  its  amount  and  its  effects  challenge 
attention  in  the  first  instance.  A  pint  of  Beer  (twenty  ounces) 
may  contain  one  or  tivo  or  more  ounces  of  absolute  alcohol,  or  less 
than  a  quarter  of  an  ounce.  This  alcohol  may  be  associated  in 
the  beer  with  an  amount  oifree  acid  varying  from  fifteen  to  fifty 
grains,  and  with  an  amount  of  sugar  varying  from  half  an  ounce 
to  thre^  or  four  timies  that  quantity.  A  glass  of  Sherry  (two  ounces) 
may  contain  from  a  quarter  to  lialf  an  ounce  or  more  of  absolute 
alcohol,  with  sugar  varying  in  quantity  from  a  mere  trace  to  tvjenty 
or  thirty  grains,  associated  with  a  very  variable  amount  of  free 
acid,  and  with  other  ingredients.  Even  in  Brandy  or  Whisky  the 
amount  of  alcohol  is  widely  different  in  different  specimens. 

It  is  impossible,  therefore,  for  a  physician  to  know  what  his 
patient  is  drinking  unless  he  is  acquainted  with  the  chief  con- 
stituents and  their  amounts  contained  in  the  identical  liquor 
which  he  may  prescribe;  and  of  course,  before  sound  conclusions 
can  be  arrived  at,  the  conditions  under  which  these  beverages  are 
administered  or  taken  must  .also  bo  very  precisely  obsei-ved. 

The  physiological  effects  of  alcohol  have  been  investigated  and 
inquired  into  with  considerable  care  by  Rudolf  Masiiig,  Biicker, 
and  Mulder;  by  MM.  Lallemand,  Perrin,  Duroy;  by  Percy, 
Ogston,  Bence  Jones,  Carpenter,  Spencer  Thomson,  Hammond, 
T.  K.  Chambers,  Edward  Smith,  Anstie,  and  Parkes. 

All  the  observations  and  inquiries  on  this  subject  tend  to  the 
conclusion  that  alcohol  passes  through  the  body  unaltered  in 
chemical  constitution,  and  does  not,  so  far  as  we  know,  leave  any 
of  its  substance  behind.  At  the  same  time,  there  is  ample  evidence 
to  show  that  a  very  large  amount  may  be  retained  in  the  fluids  of 
the  brain  for  an  indefinite  length  of  time  (Percy,  Aitken,  and 
others,  sec  vol  i.,  pp.  782  to  789.     During  that  period  of  reten- 
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tion  it  exerts  an  influence  for  good  or  for  evil ;  and  although  it 
may  not  be  regarded  as  an  "  aliment"  in  the  strict  sense  of  that 
term,  it  undoubtedly  aids  the  appropriation  of  aliment  under  some 
circumstances;  and  so  far  may  be  regarded  as  an  "accessory  to 
food"  in  comparative  health,  eras  a  "medicine'*  in  disease.  Under 
this  aspect  of  the  subject,  Dr.  T.  K.  Chambers,  in  his  interesting 
clinical  lectures  (p.  570),  lays  down  the  following  rules  for  the 
administration  of  alcohol: — 

1.  Alcohol  may  be  given  with  advantage  when  the  nervous 
system  is  exhausting  itself,  and  when  the  tissues  of  the  body 
generally  are  being  exhausted  by  an  activity  in  excess  of  the 
other  bodily  functions.  It  lessens  the  destructive  metamorphosis 
which  goes  on;  and  chemical  changes  in  the  blood  are  partially 
an-ested  (Harlet,  quoted  by  Parkes). 

2.  It  must  be  ^ven,  increased  in  amount,  or  left  off,  under  the 
guidance  of  the  appetite  for  food.  As  long  as  a  person  in  ill- 
health  takes  and  digests  food  better  with  alcohol  than  without,  so 
long  will  alcohol  be  of  service  to  him.  Beyond  this  general  state- 
ment there  is  no  evidence.  In  ver?/  small  quantities  it  appears  to 
aid  digestion  in  the  stomach ;  in  larger  amounts  it  checks  it.  A 
moderate  use  of  beer  or  of  the  weaker  wines  (i.  e.,  of  pure  un- 
brandied  well-fermented  wines)  may  increase  appetite  and  improve 
nutrition.  On  the  other  hand,  the  use  of  malt  liquors  (even  when 
pure  and  good)  is  injurious  to  persons  of  sedentary  habits,  or 
unless  much  exercise  be  taken  in  the  open  air ;  but  sound,  well- 
fermented  beer  is  the  best  of  all  dinner  driuks  for  persons  of  good 
digestion,  who  work  hard  in  the  open  air  (Druit). 

3.  When  the  marked  features  of  disease  consist  in  the  retention 
of  effete  mattera  which  ought  to  be  discharged,  the  use  of  alcohol 
must  be  totally  abstained  from,  as  for  example  in  Bright*s  disease. 

4.  The  daily  allowance  of  alcohol  ought  to  be  divided  into  two 
or  three  doses  only. 

Under  all  cireumstiinees  its  effects  must  be  watched;  for  while 
it  may  sometimes  be  desirable  to  diminish  the  metamorphoses  of 
tissue  by  its  use,  it  must  not  be  forgotten  that  large  quantities  of 
alcohol  tend  to  cause  an  accumulation  in  the  system  of  imperfectly 
oxidized  IkkHcs,  such  as  uric  and  oxalic  acid. 

The  general  evidence  also  tends  to  show  (but  does  not 
absolutely  prove)  that  pure  alcohol  has  its  pernicious  effects 
greatly  lessened,  and  its  good  effects  more  powerfully  developed. 
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when  highly  dUuted,  and  still  more  so  by  admixtui-e  with  other 
suhfitances,  as  the  carbo-hydrates  and  salts  contained  in  beer  and 
vrinea.  The  use  of  strong  wines  (15  to  23  per  cent.)  undiluted 
should  therefore  be  discouraged  as  much  as  possible;  and  if  such 
an  amount  of  alcohol  is  found  necessary  for  the  due  preservation 
of  the  wine,  and  naturally  results  from  the  fermentation  of 
the  grape,«the  wine  ought  to  be  diluted  with  water  when  used 
as  a  beverage.  On  the  other  hand,  light  wines  cannot  be  long 
exposed  to  the  atmosphere  without  acetous  fermentation  com- 
mencing in  them.  Light  wines  with  a  small  amount  of  alcohol 
for  the  use  of  invalids  must  therefore  be  preserved  in  bottles  of 
such  a  size  that  the  whole  may  be  consumed  in  a  day;  for  much 
mischief  may  arise  if  wines  are  used  by  invalids  after  acetous 
fermentation  has  commenced.  Besides  alcohol  and  ethers,  wine 
contains  several  substances  of  great  value  as  articles  of  diet, — 
namely,  some  albuminous  substances,  such  as  sugar,  as  well  as 
other  carbo-hydrates,  and  abundant  salts.  The  vegetable  salts 
are  most  valuable,  and  in  this  _respect  are  highly  antiscorbutic 
(Pabkes,  1.  a,  p.  227). 

For  the  purposes  of  the  Physician,  the  prominence  of  certain 
substances  in  wines  renders  some  more  desirable  than  othera,  or 
more  useful  as  "medicines."  These  substances  are — (1.)  alcohol,  (2.) 
acids,  (3.)  sugar,  (4.)  solids  or  eodrax^ts.     Of  these  in  their  order: — 

Alcohol,  to  a  variable  amount,  ought  to  exist  in  wines  cw  a 
natural  product  of  the  ftrvxentation  of  the  grape;  and  the  con- 
ditions of  its  existence  in  the  wine  are  then  very  different  from 
those  which  obtain  when  alcohol  (distilled  even  from  wine)  has 
been  added  to  wine.  It  is  highly  desirable,  therefore,  to  avoid  ad- 
ventitious alcohol;  but  it  is  impossible  to  prove  that  spirit  has  been 
added  to  a  wine  unless  the  amount  is  absurdly  excessive.  One 
vintage  sometimes  produces  a  wine  with  a  considembly  greater 
amount  of  alcohol  than  another  of  the  same  vineyard.  For 
exami)le,  the  samples  tested  in  London  (for  duty)  of  Chateau 
Lafite,  of  vintage  1858,  showed  165  per  cent  of  proof  spirit;  the 
«ame  vineyard  in  1859  showed  177;  and  in  1860  it  gave  14*8; 
— ^thc  three  years  varying  about  3  ^^?'  cent  The  samples  of 
common  St  Errdlion  in  1858  showed  16*5  percent  of  proof  spirit ; 
in  1859  the  same  vineyard  showed  15*4  per  cent;  and  in  1860  it 
gave  16  per  cent.; — thus,  not  differing  more  in  the  three  years 
than  about  1  per  cent 
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The  amount  of  the  alcohol  by  measure  may  be  most  readily 
estimated  by  the  vaporimeter  of  M.  Geisler,  of  Bomi,  which 
indicates  the  amount  of  the  alcohol  by  the  tension  of  vapour  at  a 
certain  temperature,  from  the  fluid  containing  the  alcohol  forcing 
up  a  column  of  mercury.  Dr.  Parkes  gives  also  a  very  ready 
process  by  evaporation,  and  the  use  of  a  urinometer  {Practical 
Hygiene^  p.  220). 

Having  thus  ascertained  the  per  centage  of  alcohol  in  vdne, 
beer,  or  spirits,  it  is  easy  to  calculate  by  simple  proportion  the 
dose  of  alcohol  administered.  For  example,  a  pint  bottle  of  Claret 
{thirteen  ounces),  of  the  strength  of  eleven  per  cent  of  alcohol, 
will  be  found  to  contain  1*43  ounces  of  absolute  alcohol,  thus: — 

100  :  11  :  :  13  =  1-43. 

It  is  the  basis  of  the  rule  laid  down  by  Dr.  Parkes  (1.  c,  p.  224), 
which  says, — "To  tell  liow  much  pure  alcohol  is  taken  in  any 
definite  quantity  of  wine,  measure  the  wine  in  ounces,  and 
m^uUiply  it  by  the  per  centage  of  alcohol  with  a  decimal  point 
before  it" 

Acidity. — Free  acid  in  wine  is  a  necessary  result  of  its  fermen- 
tation. Its  presence  is  likewise  necessary  for  the  evolution  of  the 
bouquet,  for  the  agreeableness  of  the  wine,  and  for  its  wholesome- 
ness.  It  is,  therefore,  a  popular  error  to  denounce  absolutely  the 
existence  of  acidity  in  wine.  The  relative  amount  of  free  acid 
present  in  any. particular  wine  is  a  very  important  point  to  deter- 
mine. Much  error  prevails  respecting  the  relative  amount  of  acid- 
ity in  different  wines,  and  an  excessive  amount  of  free  acid  is  very 
easily  disguised  by  the  relative  sweetness  of  the  wine.  The  esti- 
mation of  the  free  acid  may  be  measured  by  a  solution  of  carbonate 
of  soda,  containing  530  grains  in  the  10,000  grain  measure =53 
grammes  in  the  litre;  and  the  amount  of  acidity  is  represented 
by  determining  how  many  grains  of  crystallized  oxalic  or  acetic 
acid  a  cerUiin  quantity  of  the  soda  solution  will  neutralize.  The 
details  of  the  process  are  as  follow : — 

(1.)  Take  50  or  100  c.  c.  of  recently  opened  wine;  (2.)  Add 
from  a  burette  a  standard  solution  of  soda  in  small  portions  at  a 
time  (say  5  c.  c,  or  drop  by  drop);  (3.)  After  every  addition,  test 
the  fluid  by  moistening  a  thin  glass  rod  or  feather  with  the  mix- 
ture, and  streak  it  across  some  well-prepared  violet  litmus  paper ; 
— ^when  the  streaks  cease  to  become  red,  the  analysis  is  complete ; 
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(4.)  Estimate  how  much  of  the  standard  solution  has  been  used, 
and  express  the  acidity  as  equal  to  so  many  grains  of  crystallized 
oxalic  or  acetic  acid.  Good  wine  contains  a  quantity  of  acid  that 
is  equivalent  to  from  300  to  450  grains  of  crystallized  tartaric  acid 
in  a  gallon.  Wines  with  less  than  300  grains  of  acid  in  a  gallon 
are  too  flat  to  be  drinkable  with  pleasure.  Wines  with  more  than 
500  grains  in  a  gallon  are  too  acid  to  be  pleasantly  drinkable ;  and 
wines  with  more  than  700  grains  in  a  gallon  are  undrinkably  sour 
(Droits  Report  on  Cheap  WineSy  p.  178). 

It  is  also  very  important  to  get  at  the  quality  of  the  acid, — to 
the  extent,  at  least,  of  dividing  the  volatile  from  the  noii-volatile 
(and  less  digestible  acids).  A  large  amount  of  acid  and  acid  salt^ 
may  not  be  readily  digested;  and  in  many  diseases  the  supply  o" 
acid  to  the  system  is  a  thing  to  be  desired  or  prevented  (see  also 
Parkes,  L  c,  p.  219). 

The  necessary  standard  solutions  and  burette  apparatus  are 
sa[^Iied  by  Mr.  Griffin,  119  Bunhill  Row,  who  has  prepared  a  set 
of  apparatus  which  shows  all  that  chemistry  can  teach  of  the 
quality  of  wine ;  by  Messrs.  Bulloch  &  Reynolds,  Hanover  Street, 
London;  also.  Harper  &  Sutton,  Operative  Chemists,  Norwich. 

Sugar  is  characteristic  of  all  the  sweet  wines,  and  of  many  wines 
in  their  immature  condition.  Its  amount  tends  to  diminish  with 
age,  so  that  old  wines  of  the  sweet  sort  may  be  less  pernicious,  as 
regards  sugar,  than  the  new.  Sweet  wines,  or  wines  which  contain 
a  large  per  centage  of  sugar,  are  to  be  avoided  by  those  who  are 
disposed  to  corpulence ;  and  they  are  extremely  injurious  to  those 
who  are  disposed  to  the  formation  of  oxalic  acid,  or  to  the 
discharge  of  sugar  in  the  urine.  Its  amount  in  any  particular 
sample  of  wine  is  best  determined  by  SoleiFs  saccltarimeter.  The 
principle  on  which  the  i)rocess  depends  is  that  the  varieties  of 
sugar  possess  the  power  of  twisting  the  plane  of  polarization 
of  a  ray  of  polarized  light  which  is  transmitted  through  solu- 
tions containing  these  varieties  of  sugar.  Cane  sugar  and  glucose 
twist  it  to  the  right  hand ;  fruit  sugar  twists  it  to  the  left  hand. 
All  gradation  lists  given  in  books  as  to  the  amount  of  sugar  in 
wines  are  purely  empirical,  and  apply  only  to  the  particular  sample 
of  wine  examined.  In  stating  the  sweetness  of  Champagne, 
for  example,  nobody  seems  to  notice  that  it  is  a  manufactured 
article;  and  that  the  quantity  of  syrup  added  to  it  actually  varies 
from  four  to  twenty  per  cent  The  Champagne  known  as  "  stiU  " 
vou  IL  s 
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has  no  sugar.  Some  sorts  of  Madeim  are  also  nearly  free  from 
sugar;  and  some  sorts  of  Sherry  are  much  sweeter  than  well- 
fermented  Ports. 

The  co-relation  of  sweetness  with  acidity  and  with  alcohol  are 
most  important  points  to  be  determined  with  reference  to  the 
easy  digestion  of  wines;  and  hence  they  are  all-important  for  the 
Physician  to  know. 

The  Amoimt  of  Solids  may  be  learned  (approximately)  by  deter- 
mining the  specific  gravity  after  the  alcohol  is  driven  off.  A  low 
specific  gravity  shows  that  alcohol  has  been  added,  or  that  the 
solids  are  in  small  amount  (Parkes,  L  c,  p.  226) : — 

The  following  table  gives  a  standard  for  the  determination  of 
the  solids  (Parkes,  L  c,  p.  218): — 


Specific  Gravity  after 
loss  of  AlcolioL 

1004, 
1008, 
1012, 
1016, 
1020, 


Per  Cent  of 

Specific  Oravlty  after 

Extract 

IoB8  of  Alcohol 

1 

1024, 

2 

10281,     . 

.       3 

1032-2,      . 

4 

1036-3,     . 

.       5 

1040-4,      . 

Per  Cent  of 
Extract 

6 

7 

8 

9 

10 


It  is  much  to  be  regi-etted,  especially  for  the  sake  of  invalids, 
that  so  few  wine  merchants  are  acquainted  with  the  chemical  con- 
stituents of  their  diflFerent  wines.  Medical  men  should,  therefore, 
deal  only  with  those  wine  merchants  who  will  tell  them  the 
amount  at  least  of  the  several  constituents  in  their  wines  that  have 
been  referred  to,  and  who  will  guarantee  the  wine  they  supply 
as  being  in  accordance  with  the  sample  of  which  they  give  the 
analysis.  The  sale  room  of  every  wine  merchant  ought  to  be  pro- 
vided with  the  means  and  appliances  here  indicated  for  ascertain- 
ing the  exact  amount  of  the  substances  contained  in  the  samples 
of  wine  they  offer  for  sale.  The  amount  of  alcohol,  of  free  acid,  of 
sugar,  and  of  solids  should  be  recorded  also  of  every  wine  on  im- 
portation, so  that  the  wine  merchant  may  be  able  to  watch  the 
metamorphoses,  in  respect  of  these  constituents,  eflected  on  them 
by  lapse  of  time.  Wine  merchants  could  thus  materially  assist 
the  eflForts  of  medical  men  in  the  cure  of  disease,  and  Physicians 
could  then  prescribe  with  some  knowledge  of  what  they  were 
prescribing ;  and  to  that  extent,  at  least,  the  welfare  of  invalids 
and  the  sick  would  be  better  cared  for. 

But  although  by  ascertaining  these  facts  a  Physician  may  pre- 
scribe with  better  knowledge  of  what  he  is  prescribing,  and  to 
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that  extent  at  least  be  better  able  to  care  for  his  patients,  it  must 
not  be  concluded  that  chemistry  can  detect  every  form  of  adul- 
teration in  alcoholic  beverages.  As  Dr.  Druit  justly  observes, — 
"the  only  real  test  for  wine  is  the  empirical  one.  It  is  impossible 
to  say  that  such  a  wine  must  be  good  in  such  and  such  cases, 
because  it  contains  certain  ingredients.  .  .  .  The  stomach  is 
the  real  test-tube  for  wine;  and  if  that  quarrels  with  it,  no  cer- 
tificate of  Liebig  and  no  analysis  are  worth  a  rush  "  (Report  on 
Cheap  Wines,  page  6).  With  all  possible  aids,  the  one  safeguard 
against  fraud  is  to  deal  only  with  wine  merchants  and  brewers  of 
established  character  and  reputation,  who  will  be  above  attempt- 
ing to  dispose  of  unsound  or  adulterated  liquors;  and  to  avoid 
being  tempted  by  the  low  prices  of  amateur  dealers  in  wine,  or  of 
advertising  companies  and  others,  obviously  more  anxious  to  sell 
than  to  sell  only  the  purest  and  the  best. 

The  principal  analyst  of  the  Inland  Revenue  department  re- 
ports that  he  found  illicit  ingredients  in  no  less  than  twenty  out 
of  twenty-six  samples  of  Beer  tested  last  year ;  and  he  believes 
that,  owing  to  the  difficulty  of  detection,  the  practice  of  adulterat- 
ing Beer  with  poisonous  ingredients  is  much  more  prevalent  than 
might  be  inferred  from  the  small  number  of  discoveries  made. 
These  samples  were  all  from  the  stores  of  licensed  brewers;  and 
although,  doubtless,  further  adulterations  are  practised  by  the 
retailers,  they  are  probably  for  the  most  part  with  less  noxious 
materials,  and  chiefly  with  the  object  of  increasing  bulk.  As  to 
Wines,  the  following  advertisement,  frequently  appearing  in  the 
Times,  shows  that  there  is  a  trade  openly  carried  on  in  this 
country  in  the  treatment  or  cure  of  bad  or  spurious  Wines: — 

"  Wine  merchants  having  wines  turned  acid  may  have  them  returned 
to  their  original  wholesome  perfection  in  two  or  three  days,  by  applying 

to ,"  ike,  kc. 

It  is  well  known  that  the  same  practices  prevail  abroad,  so  that 
"  pure  as  imported  "  is  now  no  guarantee  for  purity  of  production. 
Hambro'  wine  has  been  shipped  from  London  to  Cadiz  and  back 
— an  operation  which  raises  the  price  of  the  stuff  100  per  cent. 
The  Custom-house  officers  have  lately  (1865)  stopped  a  large 
quantity  of  stuff  imported  as  "  Sherry,"  which  had  not  a  drop  of 
grape-juice  in  its  composition;  and  it  cannot  be  doubted  that  the 
increased  consumption  and  increased  competition  for  low  prices 
have  greatly  added  to  the    temptations   to   adulterate.      Such 
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liquors,  for  any  medicinal  purposes,  must  be  worse  than  useless; 
and  whenever  Wine,  Brandy,  or  Beer  is  prescribed  medicinally, 
they  ought  to  be  obtained  from  wine  merchants  or  brewers  of 
the  highest  respectability.  Wine  merchants  are  generally  quite 
willing  to  sell  in  small  quantities  either  wine  or  spirits — a  recent 
change  in  licensing  laws  enabling  them  to  do  so,  and  so  making  it 
no  longer  necessary  to  send  to  the  public-house  when  only  a 
single  bottle  is  wanted. 

The  blindly  empirical  and  routine  mode  in  which  alcoholic 
beverages  are  generally  prescribed,  in  absolute  ignorance  of  their 
constitution  and  genuineness,  and  the  importance  of  them  in  the 
treatment  of  disease  or  of  ill-health,  renders  it  advisable  in  a 
text-book  to  insist  fully  on  these  topics,  believing  that  the 
Physician  cannot  cope  successfully  with  diseases,  and  especially 
with  CONSTITUTIONAL  DISEASES  and  the  ill-health  with  which 
they  are  associated,  unless  he  learns  judiciously  to  use  the  im- 
mense power  at  his  disposal  in  the  influence  of  diet,  water, 
aiid  alcoliolic  beverages,  as  agents  in  the  management  of  the 
system  during  the  intervals  between  the  paroxysms  of  these 
diseases.  For  much  valuable  information  on  wines,  given  in  a 
veiy  pleasing  form,  the  reader  is  referred  to  Bepmi;  on  tlie  Cheap 
Wines  from  France,  Italy,  Austria,  Greece,  and  Hungary;  their 
Quality,  WJu>lesonieness,  Pi^e,  and  their  Use  in  Diet  and 
Medicine,  by  Robert  Druit,  Esq.,  F.RC.R,  1865. 


CL^SS     III. 

LOCAL  DISEASES;  or,  DISEASES  IN  THE  COURSE  OF  WHICH 
CERTAIN  LESIONS  COME  TO  BE  LOCALIZED. 


CHAPTER   I. 

(lENERAL  NATURE  OF  THE  DISEASES  COilPREHENDED  IN  THIS  CLASS. 

This  class  is  intended  to  comprehend  all  those  diseases  which 
aflect  the  structure  of  special  organs  or  particular  parts  of  the 
body,  which  lead  to  marked  disturbance  of  their  functions,  which 
are  usually  sporadic,  and  may  be  associated  or  not  with  the  com- 
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plex  morbid  states  already  fully  described  under  "Fever,"  or 
*•  Inflammation,"  or  "Degeneration"  (voL  L,  pp.  29  to  132). 

Local  affections  are  often  accompanied  by  constitutional  symp- 
toms. Such  symptoms  are  to  be  regarded  as  secondary  when 
they  succeed  to  and  depend  upon  the  existence  of  the  local 
lesion.  Many  diseases  where  the  lesions  are  strictly  localized 
and  defined  are  really  the  results  of  constitutional  or  zymotic 
disease ;  and  many  have  been  already  described  under  the  several 
disea&es  that  have  been  considered  in  the  previous  pages  of  this 
work.  The  local  affection  in  such  cases  is  often  so  striking 
and  important  that  it  has  especially  challenged  attention,  while 
the  constitutional  state  from  which  it  may  have  sprung  is  as  yet 
concealed  and  unknown.  Not  a  few  cutaneous  eruptions  are  of 
this  nature ;  so  also  are  some  forms  of  dropsy. 

The  diseases  about  to  be  considered  are  essentially  character- 
ized by  more  or  less  defined  local  lesions,  and  are  naturally 
arranged  into  ten  orders,  as  enumerated  at  page  185,  vol.  i 


CHAPTER   XL 

GENERAL  REMARKS  ON   THE  PATHOLOGY   OF  BRAIN  DISEASEa 

It  is  with  nerve-texture,  as  composing  the  essential  parts  of  the 
nervous  system  contained  within  the  cmnium,  and  distributed  as 
nerves  throughout  the  body,  that  we  have  to  deal  in  describing 
the  local  diseases  of  this  order. 

The  interest  which  attaches  itself  to  the  study  of  the  nervous 
system  cannot  be  surpa^ssed  either  in  a  physiological  or  patho- 
logical point  of  view.  The  truth  and  force  of  this  statement 
will  lie  more  especially  apparent  when  it  is  remembered  that 
the  nerves  are  the  channels  of  Sensation;  that  nervous  textures 
compose  the  organs  which  conduct  the  influence  of  the  Will  to 
the  muscles,  before  motion  can  take  place;  and  that  while  the 
textures  which  constitute  the  nervous  centres  associate  Sensation 
on  the  one  hand,  they  at  the  same  time  balance  and  co-ordinate 
the  motions  of  the  body  on  the  other.  And  that,  lastly,  being 
the  seat  of  the  various  mental  processes  through  which  Sensation, 
Vcdiiion,  Memory,  Judgment,  and  all  mental  ads  are  expressed, 
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the  pathological  relations  of  the  nervous  texture  contained 
within  the  cranium  or  distributed  throughout  the  body,  are, 
perhaps,  the  highest  and  most  important,  in  a  scientific,  philan- 
thropic, and  sanitary  point  of  view,  to  which  the  mind  of  the 
Physician  can  be  directed. 

The  student  is  therefore  called  upon  to  give  the  Brain  diseases 
a  large  share  of  his  study. 

The  varied  phenomena  connected  with  the  morbid  conditions  of 
the  nervous  system  must  be  examined  from  the  following  points 
of  view,  namely, — (1.)  The  purely  anatomical  structure  of  the 
Brain  and  Nerves;  (2.)  The  chemical  composition  and  properties 
of  the  nervous  substance;  (3.)  The  physiological  relations  of 
the  several  parts;  (4.)  The  morbid  and  pathological  relations. 
Each  of  these  methods  of  study  and  investigation  will  mutually 
illustrate  one  another.  Every  student  knows  how  very  many 
physiological  doctrines  regarding  the  Brain  and  Nerves  receive 
elucidation  from  accurately  determined  anatomical  information  ; 
and  so  such  knowledge  tends  to  explain  various  points  in  the 
pathology  of  cerebral  diseases.  He  need  only  be  here  reminded  of 
the  phenomena  explained  by  the  decussation  of  the  pyramids  in 
the  Tnedvlla  oblongata;  how  the  continuity  of  the  fibres  of  the 
spinal  cord  upwards  to  the  cephalic  centres,  explains  various 
secondary  lesions  of  the  brain  as  a  consequence  of  lesions  in 
the  spinal  cord  altered  by  paralysis  (Drs.  Brown-Sequard,  Turck, 
and  Waller) ;  and,  lastly,  the  interesting  observations  made  by 
Drs.  Walshe  and  H.  Bence  Jones  regarding  the  excretion  of 
sulphates  and  phosphates  by  the  urine  in  actUe  chorea,  de- 
lirium tremens,  and  inflammation  of  the  brain  itself.  These 
observations  show,  to  some  extent,  how  accurate  chemical  and 
anatomical  investigations  may  become  valuable  in  the  elucidation 
of  morbid  phenomena  occurring  in  living  bodies. 

Anatomical  Constitiieiits  of  the  Brain  and  Nerves. — The  nervous 
texture  may  be  simply  considered  as  arranged  into  three  great 
divisions : — 

1.  A  large  quantity  of  nervous  matter  collected  into  one  mass, 
and  contained  in  one  cavity,  the  cerebro-spinal.  This  mass  is 
called  the  Brain  and  Spinal  cord,  or  Encephalon,  or  Cei^ebro- 
spinal  axis,  or  central  paii  of  the  nervous  system;  and  is  com- 
posed of  the  cerebrum,  cerebellum,  sensori-moior  ganglia,  and 
spinal  card. 
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2.  A  nervous  texture,  arranged  in  the  form  of  long  continuous 
cords  or  threads,  mutually  connected,  and  running  in  every 
direction  throughout  the  body.  These  are  simply  called  the 
Nerves. 

3.  An  accumulation  of  peculiar  nervous  substance  in  the 
form  of  small,  round,  and  somewhat  oval  masses,  called  ''gan- 
glia',' variously  connected  with  each  other,  and  with  the  sur- 
rounding parts,  and  forming  what  is  known  as  the  Sympa/thetic 
9ydem. 

Chemical  Composition  of  Brain  and  Nerve-Tissue. — ^The  white  or 
grey  matter  of  the  brain  has  been  generally  taken  to  represent 
pure  nerve-substance.  It  consists  of  albumen,  fatty  matter, 
salts,  and  from  <ths  to  Iths  of  water.  The  fatty  constituents  are 
remarkable,  inasmuch  as  two  of  them,  being  acid  compounds, 
contain  a  large  amount  of  phosphorus,  from  8  to  10  parts  in 
1,000  of  the  mass,  or  Tvth  to  i^th  of  the  whole  solid  matter. 
This  is  continually  being  metamorphosed  during  functional  and 
morbid  changes  of  the  nerve-substance;  and  the  amount  of 
alkaline  phosphates  in  the  urine  may  be  taken  in  some  measure 
as  an  estimate  of  the  amount  of  nerve-tissue  disintegrated ;  the 
earthy  phosphates  being  disregarded,  inasmuch  as  they  have 
been  shown  mainly  to  depend  on  the  quantity  taken  in  the 
food.  The  phosphorus  set  free  by  disintegration  of  the  nervous 
tissue  unites,  in  the  form  of  an  acid,  with  the  alkaline  basis  in 
the  blood,  and  is  thence  separated  by  the  kidneys  and  discharged 
with  the  urine. 

Weight  of  the  Brain  and  its  Farts. — In  appreciating  morbid 
states  of  the  brain  and  nervous  textures  after  death,  it  is 
useful  to  remember  that  the  absolute  and  specific  weights  of 
the  brain  range  within  certain  limits,  consistent  with  the  healthy 
exercise  of  function.  The  following  statements  are  made  of 
standard  numbera  for  reference  and  comparison  illustrative  of 
this  point. 

Absolute  Weight — ^The  absolute  weight  of  the  brain  or  ence- 
phalic mass  varies  in  concurrence  with  variations  of  age,  body- 
weight,  and  height  of  persons ;  and  generally  it  may  be  stated  as 
in  the  following  table,  compiled  from  the  valuable  records  com- 
municated to  the  Royal  Society  on  the  28th  February,  1861, 
by  Dr.  Robert  Boyd,  the  Physician  to  the  Somerset  County 
Lunatic  Asylum : — 
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TABLE  SHOWING  THE  RELATIVE  AVERAGES  OF  BODY-WEIGHT  AND  THE 
WEIGHT  OF  CEREBRAL  ORGANS  AS  TO  AGE  AND  HEIGHT. 


Age. 

Sex. 

Body. 
Weight. 

Height 
Body. 

Weight 

Ounces. 
29-21 

2619 

Weight  of 
Cere- 
bellum. 

Ounces. 
3-54 

3-15 

Weight  of 
Pons  and 
Medulla. 

Weight  of 

Encepha- 

lon. 

Years. 
1 

to 
2 

Male, 

Lbs.   Oz. 
14    6 

13    2 

Inches. 
28-5 

27-7 

Ounces. 
•5 

-46 

Ounces. 
33  25 

29-8 

Female, 

2 

to 
4 

Male 

20    0 
18    7-5 

31-6 
31-6 

3403 
30-77 
35-44 
35-04 

4  02 
3-7 
417 
4-19 

•66 
-5 

38-71 
34-97 

Fpipalfl. -.,,..... 

4 
to 

7 

Male 

25    8 
24    9 

37-5 
37-0 

-62 
•68 

40-23 
4011 

Female, 

7 
to 
14 

Male, 

42    6 
38    6 

47-0 
45-0 

40-36 
35-86 

4-84 
4-27 

-76 
-65 

45^96 

40^78 

Female, 

14 
to 
20 

Male. 

68    0 
63  14 

60-5 

57-7 

66-75 

62-0 

66-5 

62-0 

41-77 
38-88 

5-32 
4-65 

1-0 

•85 

48-54 
43^94 

Female, 

20 
to 
30 

Male 

92  14-5 
86  13 

41-98 
38-0 
42-06 
37-92 

5-19 
4-82 
5-15 
4-74 

•93 

•88 



•98 
•91 

47-9 
43-7 
48-2 
43-09 

FpTHftlflj, 

30 
to 
40 

Male, 

98    3-5 

87    0 

Female, 

40 
to 
50 

50 
to 
60 

Male, 

102    0 
84    9-5 

66-8 
62-0 

41-48 
37-12 

5-22 
4-69 

106 
•89 

47-75 
42  81 

Female, 

Male. 

102    0-5 
86    0 

66-0 
62-0 

41-09 
37-38 

5-13 
4-62 

-98 
•86 

47-44    ' 

Female 

43-12    ' 

60 
to 
70 

Male, 

103  13 
86  14 

657        ^-^^    1 

4-98 
4-68 

•97 
•83 

46^4 

Female 

61-5 

37-13 

42-69 

j 

70 
to 
80 

Male, 

106  13 
80    4 

65-7 
61-0 

396 
35-58 

4-97 
4-47 

•94 

•88 

45-5 
41-27 

Fpmale  ..*...... 

80 
to 
90 

Male, 

99    0 
79    0 

66-7 
60-0 

39-62 
34-47 

4-79 
4-47 

-89 
•82 

45*34    ■ 

Female, 

39-77 

It  is  by  accurate  observations  such  as  these  that  the  gradual 
growth  of  every  organ  of  the  body  is  demonstrated  to  advance 
slowly  and  in  concurrence  with  advancing  age  and  increase  of 
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body-weight.    It  is  now  also  a  matter  of  experience,  although 
too  often  overlooked,  that  the  functions  and  organs  of  the  body, 
and  by  no  means  rarely  the  brain  and  the  Intellect,  may  be 
injured  for  life  by  pressing  upon  them  too  hardly  and  continu- 
ously in  early  years.    Whatever  theory  we  hold  (as  to  the  func- 
tions of  the  brain  or  Mind),  "  it  is  certain  that  the  powers  of  the 
brain  are  only  gradually  developed ;  and  that  if  forced  into  prema- 
ture exercise,  they  are  impaired  by  the  effort.     This  is  a  maxim, 
indeed,  of  great  import,  applying  to  the  condition  and  culture 
of  every    faculty    or    function    of    body    and    of    Mind,    and 
singularly  so  to  the  Memory,  which  forms  in   one  sense  the 
foundation  of  intellectual  life.      A  regulated  exercise  short  of 
fatigue  is  improving  to  it  (and  to  all  faculties  or  functions),  but 
we  are  bound  to  refrain  from  goading  it  by  constant  and  labor- 
ious efforts  in  early  life,  and  before  the  instrument  is  strengthened 
to  its  work,  or  it  decays  under  our  handa"  (Sir  Henry  Holland's 
Mental  Pathology). 

Bulk. — The  bulk  of  the  encephalon  varies  from  65  to  84  cubic 
inches. 

Specific  Gravity. — The  result  of  recent  observations  in  Germany, 
France,  and  Britain,  shows  that  any  considerable  change  in  the 
specific  gravity  of  the  cerebral  substance  is  incompatible  with  a 
healthy  exercise  of  the  nervous  functions. 

To  Dr.  John  Charles  Bucknill,  Physician  to  the  Devon  County 
Lunatic  Asylum,  medical  science  is  indebted  for  the  first  most 
extended  account  of  the  specific  gravity  of  the  cerebral  substance, 
and  its  relation  to  disease,  and  more  especially  to  atrophy  and 
paralysis.  The  following  are  the  general  results  of  his  observa- 
tions as  detailed  in  Tlte  Lancet,  25th  December,  1852,  and  for 
the  most  part  made  upon  patients  labouring  under  different  forms 
of  mental  disease: — 

(1.)  Average  specific  gravity  of  healthy  brain,  1036.  (2.)  In 
paralysis  of  a  chronic  character,  complicated  with  insanity,  the 
specific  gravity  ranged  between  1*036  to  1*046.  (3.)  In  some 
acute  eases  the  specific  gravity  was  as  high  as  1052.  (4.)  In 
paralysis  terminating  by  coma,  1*040.  (5.)  In  paralysis  termin- 
ating by  syncope  or  asthenia,  1*036  to  1*089.  (6.)  In  general 
terms,  a  higher  specific  gravity  was  found  when  life  terminated  by 
coma  or  asi)hyxia  than  when  it  ended  by  syncope  or  asthenia. 
In  addition  to  these  observations,  an  able  and  elaborate  paper 
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has  since  been  published  by  Dr.  Sankey,  showing  the  relative 
specific  gravity  of  the  grey  and  white  viaMer  of  the  brain,  and  of 
so  extensive  a  nature  as  to  furnish  very  copious  data  for  com- 
paring morbid  states  with  the  standard  of  health.  The  following 
are  the  general  results  of  his  researches,  as  given  in  The  Britiah 
and  Foreign  Medico-Chirurgical  Review  for  January,  1853, 
p.  257:— 

(1.)  Mean  specific  gravity  of  the  grey  substance  of  the  brain  in 
either  sex,  1 034.  (2.)  In  the  earlier  and  later  periods  of  life  the 
specific  gravity  of  the  grey  matter  is  below  the  mean.  (3.)  The 
cerebral  substance  acquires  its  gi'eatest  density  in  males  between 
the  ages  of  fifteen  and  thirty,  and  in  females  between  the  ages  of 
twenty  and  thirty.  (4.)  The  density  diminishes  with  prolonged 
illness.  (5.)  It  decreases  with  a  lapse  of  time  after  death  in  the 
ratio  of  '001  for  every  twenty-four  hours.  (6.)  A  density  of  "006 
above  the  average  indicates  the  existence  of  the  following  con- 
ditions during  life: — ^Acute  cerebral  symptoms,  or  chronic  disease 
with  no  cerebral  symptoms,  or  only  slight  delirium;  also  with 
conditions  associated  with  hypersemia.  (7.)  Mean  specific  gravity 
of  white  matter,  1041. 

Both  sets  of  observations  referred  to  above  have  been  made 
upon  the  brain  as  a  whole,  and  as  the  observations  of  Dr.  Sankey 
show  that  no  constant  relation  exists  between  the  absolute  weight 
of  the  brain  and  its  specific  gravity,  it  is  necessary  to  examine 
the  brain  as  we  do  its  anatomy,  namely,  by  comparative  observa- 
tions on  its  central  parts  or  ganglia. 

At  the  time  Dr.  Bucknill  published  his  observations  I  was 
engaged  in  determining  the  specific  gravity  of  the  central  parts 
of  the  brain,  which  are  sometimes  called  the  central  ganglia,  and 
which  are  now  generally  regarded  as  the  parts  more  immediately 
related  to  the  combined  exercise  of  sensory  and  motor  functions. 
These  centres  consist  of  the  corpora  striata;  thalami  optici; 
tubercula  qtuadrigeviina ;  and  the  large  mass  of  vesiculur  nervous 
matter  associated  with  tlte  convolutions  of  the  hemispheres  aiul 
the  substance  of  the  cerebellum.  While  these  parts  are  the  imme- 
diate seats  of  the  origins  of  the  nerves,  they  may  be  looked  upon 
as  parts  where  some  changes  in  connection  with  the  functions  of 
special  nerves  are  constantly  going  on,  of  such  a  kind  that  a 
result  is  expressed  through  "  Volition,  Perception,  or  Emotion,  or 
the  balancing  or  co-ordinating  of  movements"  (Todd). 
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These  parts  have  a  specific  gravity  as  follows: — The  central 
ganglia,  1-04K)  to  1-047;  the  cerebrum,  1030  to  1048;  the  cere- 
beUum,  1038  to  1049. 

The  same  kind  of  morbid  states  which  modified  the  specific 

gravity  of  the  brain-substance,  as  recorded  by  Drs.  Bucknill  and 

Sankey,  also  manifest  their  influence  on  the  central  parts.     Thus 

death  by  coma,  and  especially  in  tyiihus  fever,  was  indicated  by 

an  extremely  high  specific  gravity;  and  while  it  was  observed 

that  a  slight  difference  was  common  in  most  cases  when  similar 

parts  on  opposite  sides  were  compared,  it  is  presumed  that  further 

observation  extended  in   this   direction,   especially   in   cases   of 

hemiplegia,  may  lead  to  important  results.     In  one  case  of  choreic 

hemiplegia  which  I  had  an  opportunity  of  carefully  investigating, 

the  specific  gravity  of  the  corpus  striatum  and  optic  tltalamv^  on 

the  right  side  was  found  to  be  1025,  while  the  specific  gravity  of 

the  corresponding  parts  on  the  left  side  was  observed  to  be  1031 

{Glasgovj  Med.  Journal,  No.  I.,  1853). 

Pathological  Relations  of  the  Nervous  Organs  and  Texture. — Our 
knowledge  of  these  relations  is  necessarily  imperfect,  and  for  the 
following  reasons: — (1.)  The  functions  of  the  various  parts  which, 
connected  together,  constitute  the  encephalon,  are  not  yet  deter- 
mined accurately.  (2.)  The  inconstancy  and  irregularity  of  the 
functional  disorders  which  accompany  the  morbid  state  of  the 
nerve-substance  renders  it  difficult  to  interpret  the  value  of  the 
symptoms  by  which  the  nervous  diseases  are  manifested.  (3.) 
Some  of  the  diseases  of  the  brain  and  nervous  system  which  are 
marked  by  the  most  violent  symptoms  during  life,  such  as 
epilepsy,  chorea,  tetanus,  and  hydrophobia,  leave  after  death  no 
constant  lesion  capable  of  being  detected  with  the  unaided  eye, 
or  even  by  microscopic  examination;  while  tumors  and  serious 
destruction  of  the  nervous  mass  may  exist  during  life  without 
producing  anj'  severe  or  pathognomonic  sym[)toms  whatever. 
(4.)  We  have  no  means  of  applying  physical  diagnosis  to  the 
enmium  as  we  have  to  the  chest,  although  it  has  been  proposed 
>»y  some  (Drs.  John  Fisher  and  Whitney)  to  found  diagnosis  upon 
Cerebral  Auscultation.  For  an  abstmct  of  the  nature  of  the 
investigations  "On  the  Auscultation  of  the  Brain "  the  reader  is 
referred  to  Wood's  Practice  of  Medicine,  voL  ii.,  p.  621,  and  also 
to  a  notice  of  Henniug's  "  Inaugural  Dissertation  on  the  Sounds 
perceptible  about  the  Head  and  at  the   upper  portion  of  the 
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Spinal  Column  in  Children,"  in  Med.'Chir.  Bevieiv  for  1857, 
p.  528. 

The  general  principles  on  which  the  pathological  relations  of 
the  brain  diseases  are  determined,  rest  upon  the  anatomical, 
chemical,  clinical,  and  physiological  facts  now  accurately  known. 

In  connection  with  the  physiological  view  of  the  subject  there 
are  several  cardinal  facts  which  must  be  constantly  kept  in 
remembrance,  and  which  may  be  shortly  referred  to  here. 

There  are  separate  and  distinct  functions  performed  by  the 
gre/y  and  ivliite  matter  which  enter  into  the  structure  of  the 
nervous  centres  and  organs.  Reasoning  from  the  general  proper- 
ties known  to  be  possessed  by  cells  in  other  structures,  it  is  now 
a  generally  received  doctrine  that  the  cells  of  the  giuy  substance 
of  the  bmin  and  nervous  centres  are  the  seat  or  source  of  that 
force  which  has  received  the  name  of  the  "  nervous  force,  'nervous 
power,  or  nervous  influence"  and  which  makes  itself  known  by 
sensation  and  motion,  as  also  by  the  various  ways  in  which  the 
mental  acts  are  expressed.  The  white  nerve-flbres  are  in  connec- 
tion with  the  grey  or  cell-elements  of  the  nervous  tissue,  con- 
ducting from  and  to  these  centres  the  "  influences  "  which  are 
sent  to,  or  which  originate  there  and  are  thence  sent'  forth. 

The  union  of  the  nerve-tubes  with  the  nerve-corpuscles  is  sup- 
posed to  be  connected  with  the  transference  of  action  from  one 
nerve-fibre  to  another,  as  in  reflex  action. 

It  is  likewise  a  remarkable  fact  that  each  nerve-fibre  in  a  fas- 
ciculus acts  quite  independently  from  end  to  end, — quite  isolated 
from  tlie  others  in  its  vicinity;  and  thus  at  once  we  have  the 
enunciation  of  three  distinct  sets  of  physiological  phenomena 
a.ssociated  with  the  diseases  of  the  brain  and  nerves. 

First, — Phenomena  of  Isolated  Conduction. — Exalted  or  dimin- 
ished action  is  presented  by  that  nerve-fibre  only  which  is 
affected  by  the  irritating  or  depressing  cause,  and  the  adjoining 
fibre,  though  in  ever  such  close  approximation,  is  not  implicated. 

Second, — Plienomena  of  Sympathy  or  Irradiation  of  Sensa- 
tions, — That  irritation  is  propagated  from  a  fibre  originally  ex- 
cited to  other  centripetal  nerves. 

Third, — The  Phenomena  of  Intelligence, — The  brain  fur- 
nishes the  conditions  necessary  for  the  manifestation  of  the 
intellectual  faculties,  properly  so  called,  such  as  the  Emotions, 
Passions,  Volition,  and  is  at  the  same  time  essential  to  Sensation, 
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That  the  evolution  of  power  or  nerve-force  immediately  con- 
nected with  Mind  is   dependent  or  emanates  from  the   hemi- 
spherical ganglia,  is  rendered  probable  by  the  following  facts: — 
(1.)  In   the  animal  kingdom  generally  a  correspondence  is  ob- 
served between  the  quantity  of  grey  matter,  the  depth  of  the 
convolutions,  and  the  sagacity  of  the  animal    (2.)  At  birth  the 
grey  matter  of  the  cerebrum  is  very  defective,  so  much  so  that 
the  convolutions  are,  as  it  w^ere,  in  the  first  stage  of  formation, 
being  only  marked  out  by  superficial  fissures,  confined  to  the 
sarfiice  of  the  brain ;  and  as  the  grey  substance  increases,  Intelli- 
gence becomes  developed.    (3.)  The  results  of  experiments  have 
shown  that,  on    slicing  away  the    brain,    the  animal  becomes 
more  dull  and  stupid  in  proportion  to  the  quantity  of  grey  sub- 
stance removed.    (4)    Clinical  observation   points   out   that  in 
those  cases  in  which  the  disease  has  been  found  to  commence 
at  the  circumference  of  the  brain,  and  proceed  towards  the  centre, 
the  mental  faculties  are  affected /?'«^ — e.  g,,  meningitis,  and  the 
like;  whereas  in  those  diseases  which  commence  at  the  central 
paHs  of  the  organ,  and  proceed  towards  the  circumference,  the 
mental  faculties  are  afiected   last — e,  g.,  tumors  in  the  central 
white  substance. 

The  white  tubular  matter  in  the  form  of  the  diverging  fibres  of 
the  brain  conduct  influences,  originating  in  the  JiemispJieincal 
ijanglia,  to  the  nerves  of  the  head  and  trunk;  while  they  also 
conduct,  in  an  inverse  manner,  the  impressions  made  on  the 
peripheral  parts  up  to  the  cerebral  convolutimis. 

The  spinal  cord,  by  its  connection  with  the  brain,  furnishes  the 
conditions  necessary  for  comVjined  movements ;  and  that  its 
nervous  force  is  also  dependent  upon  its  grey  matter  is  rendered 
probable  by  the  following  facts: — 

(1.)  The  universal  connection  of  the  grey  matter  with  all 
motor  nerves.  (2.)  Increased  quantity  of  the  grey  matter  in 
those  portions  of  the  spinal  cord  whence  issue  large  nervous 
trunks.  (3.)  Tlie  collection  of  grey  matter  in  comparatively  large 
masses  at  the  origin  of  such  nerves  in  the  lower  animals  as 
furnish  peculiar  organs  requiring  a  large  quantity  of  nerve- 
power,  as  in  the  Torpedo,  Oymnotus  eledricus,  and  Silm^us, 
(4.)  Clinical  observation  shows  that  in  cases  where  the  centixd 
portion  of  the  cord  is  affected  previous  to  the  external  portion, 
the  individual  retains  the  sensibility  and  power  of  moving  the 
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lirahg,  but  wants  the  power  to  stand  or  walk ;  whereas,  when 
disease  commences  io  the  meningf^s  of  the  coi'd,  pain,  twitch  it)  g, 
convulsions,  nnmbness  or  paralysis  indicates  lesion  in  the  white 
conducting  matter. 

I B dependent  endowment  of  nerves  is  shown  by  the  fixct  that* 
whatever  be  the  stimulus  which  calls  their  power  into  actioa,  a 
unifijnn  functional  reBult  is  obtained;  and  hence  it  is  infen'ed 
that  the  nerves  are  not  altogether  the  mere  conducting  tubes  ijf  a 
stimulus  from  one  place  to  another,  but  are  in  some  respects  the 
seats,  or  agents,  or  apparatus  of  power. 

As  far  as  we  know,  the  brain  alone  furnishes  conditions  neces- 
sary for  Ink*lligence,  the  spinal  cord  conditions  essential  to  Move- 
ment; and  together  they  furnish  conditions  connected  with  the 
balancing  and  co-ordination  of  motor  and  aensific  power. 

In  dealing  with  the  diseases  of  this  order,^ — the  Ccphaliei, — it  is 
incumbent  on  the  physician  to  ascertain,  as  correctly  as  poesiblej 
the  locnUty  of  the  lesion,  tfie  nature  of  the  affection,  and  the 
anatfwiical  condition  of  the  ptwt  affected.  Althi^ugh  it  has  been 
sometimes  asserted  that  it  is  of  little  practical  importance  to  dis- 
criminate accurately  between  diseases  of  one  part  of  the  braio  or 
of  its  mcmbmnes  and  those  of  another,  l:>ecause  the  trciitment 
mny  be  the  same  for  all,  yet,  for  the  sake  of  science — because 
"  knowledge  ia  power,**  and  because  tbe  act:|uisition  of  such  know- 
ledge must  eventually  alleviate  the  sufferings  and  lessen  the 
sorrows  of  humanity — the  sooner  such  doctrines  are  ignored  the 
better  for  the  Science  of  Medicine;  and,  moreover,  the  majority 
of  tbe  medical  profession  are  beginning  to  appreciate  the  principle 
that  diagnosis  should  be  carried  a^  far  as  possible.  To  the 
advanced  student,  who  would  desire  more  minute  information  to 
guide  him  in  the  differential  diagnosis  of  brain  diseases  than  can 
be  given  in  a  text*book  of  medicine,  he  is  recommended  to  study 
the  work  of  Dr.  J*  Rus,'icll  Reynolds,  Professor  of  Clinical  Medi- 
cine in  University  College,  on  the  Biagtiosu  of  Blseasts  of  the 
Brain,  Spinal  Coi^i^  and  Net^es,  and  the  comprehensive  manual 
of  Tuke  and  Bucknill  On  Insanitrj.  From  these  and  other  works 
the  general  remarks  and  descriptions  of  brain  diseases  have  been 
mainly  compiled;  and  the  method  of  classifying  the  phenomena 
of  these  diseases  adopted  by  Dr.  Reynolds,  has  been  followed 
throucrhout  this  text-book. 
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CHAPTER  III 

GUIDES  TO  THE  DIAGNOSIS  OF  BRAIN  DISEASES. 

1.  As  to  Locality  or  Site  of  Lesion. — As  yet  we  are  able  only  in 
some  cases  of  tumors  of  the  encephalon  to  defiae  their  locality,  as 
to  whether  they  are  in  the  cerebrum,  cerebellum,  or  central  ganglia. 

With  regard  to  the  cerebrum,  it  may  be  determined  in  the 
majority  of  structural  diseases  which  lateral  half  is  affected,  and 
in  particular  cases  it  may  be  predicated  with  strong  probability 
that  the  lesion  is  situated  in  some  one  of  the  following  sites: — (1.) 
The  substance  of  the  hemispheres  (cortical  or  central) ;  (2.)  The 
ventricles — ^haemorrhage  into  these  cavities,  for  example,  may 
sometimes  be  distinguished  from  effusion  into  the  substance  of 
the  hemisphere;  (3.)  The  base  of  the  brain;  or  (4.)  Its  superior 
surface.  Inflammation  of  the  brain-substance  and  of  the  meninges 
present  different  symptoms  when  occurring  in  the  two  last- 
mentioned  situations. 

In  the  present  state  of  science  we  are  unable  to  localize  exactly 
either  the  diseases  of  the  cerebellum  or  of  the  central  ganglia  of 
the  brain  firom  symptoms  during  life. 

Diseases  of  the  pia  viater  and  arachnoid  may  be  discovered 
by  the  history  and  progress  of  a  case  from  those  of  the  dura 
mater;  and  sometimes  it  is  possible  to  distinguish  meningitia  of 
the  base  from  that  of  the  convexity  of  the  brain,  chiefly  from  the 
influence  which  the  diseased  meninges  exercise  upon  the  func- 
tions of  the  parts  beneath.  Disease  of  the  dura  mater,  for 
example,  may  often  also  bo  inferred  from  morbid  conditions  dis- 
coverable in  the  organs  of  special  sense,  or  from  disease  in  the 
bones  of  the  craniuTn,  or  of  the  integuments  or  scalj)- 

With  regard  to  diseases  of  the  spinal  cord,  similar  grounds 
for  diagnosis  exist;  and  the  locality  of  the  lesion  may  often  be 
correctly  referred  to  the  anatomical  regions  of  the  cord,  to  certain 
columns  of  its  substance,  to  the  white  or  grey  nei^e-substance  of 
which  it  is  composed,  or  to  the  coverings.  It  is  of  importance  in 
cases  of  diseases  of  the  nervous  trunks  to  know  which  set  of  the 
cranial  nerves  are  affected;  and  in  relation  to  the  spinal  nerves  it 
18  necessary  to  distinguish  diseases  of  the  anterioi^  from  those  of 
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the  posterior  roots,  as  well  as  the  region  of  the  cord  from  which 
the  diseased  roots  proceed. 

The  grounds  of  diagnosis  of  the  locality  of  nervous  diseases 
generally  may  be  summed  up  as  follows: — 

I.  The  brain  is  presumed  to  be  the  seat  of  lesion  when  several  of  the 
special  senses  are  simultaneously  affected;  when  Perception,  Ideation, 
Volition,  and  special  Sensation  are  affected ;  when  the  muscles  and  general 
sensory  nerves  are  implicated  longitudinally  and  unilatei-ally  (hemi- 
plegia); when  muscles  situated  so  high  as  those  of  the  face  and  tongue 
are  involved,  and  the  orbicularis  of  the  eyelids  does  not  share  in  their 
affection.  In  these  rare  cases  of  bilateral  (or  transverse)  paralysis  (para- 
plegia) resulting  from  some  cerebral  change,  the  symptoms  at  some 
period  of  the  case  have  generally  refen-ed  to  the  head  (by  their  special 
character),  so  that,  by  a  combination  of  the  two  classes  of  observations, 
the  general  diagnosis  may  almost  universally  be  established. 

IL  The  spinal  cord  is  presumed  to  be  the  organ  affected  when  the 
symptoms  of  motory  and  sensory  character  are  distributed  transversely 
or  bilaterally,  inducing  paraplegia  or  transverse  spasms ;  when  the  mental 
functions  are  unchanged.  The  precise  locality  may  be  estimated  some- 
times from  anatomy  of  the  spinal  nervea  If  the  lesion  or  disease  is 
high,  speech,  deglutition,  or  respiration  may  be  impaired.  There  is 
often  erection  of  the  penis,  and  the  retention  or  voluntary  discharge  of 
faeces  or  urine. 

III.  The  nerve-trunks  are  presumed  to  be  the  seat  of  lesion  when  the 
symptoms  are  referable  to  an  isolated  muscle,  or  group  of  muscles,  or  to 
a  small  portion  of  the  sensory  surface.  When  paralysis  is  the  symptom, 
the  irritability  of  the  muscles  to  electric  stimulation  is  quickly  lost,  and 
the  symptoms  show  no  disposition  to  wander  from  the  special  localities 
affected  (Reynolds). 

The  distinguishing  characters  oinieniiigeal  from  cerehxd  diseases 
may  be  arranged  in  the  following  tabular  form,  for  comparison  and 
i-eference: — 

CEREBRAL  DISEASE.  MENINGEAL  DISEASE. 

1.  From   the  outset,  or  from  a  1.  It  is  not  till  some  time  after 

very  early  stage  of   development,  the  detection  of  signs  of  disease  that 

there  is  loss  of  some  one  or  more  diminution  or  loss  of  nervous  func- 

of   the  proper  nervous  functions,  tion  takes  place. 
such  as  paralysis,  anaesthesia,  loss 
of  memory. 
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CXBEBRAL  DISEASE — cojUinued.  MENINGEAL  DISEASE — Continued, 

%  Cerebral  disease  is  not  com-  2.  The  subsequent  diminution  or 
monlj  attended  by  high-marked  loss  of  nervous  function  which  sue- 
exaggeration  of  function,  such  as  ceeds  the  prolonged  existence  of 
forious  delirium,  convulsions,  in-  "  head  symptoms "  is  generally  pre- 
tense hypersesthesia,  pain,  or  ten-  ceded,  in  cases  of  meningeal  disease, 
derDess.  by  extremely  severe  excitement  or 

exaggeration  of  functions,  such  as 
pain,  tenderness,  fuiious  delirium, 
or  convulsions. 

SL  Little  vascular  excitement  at-  3.  In  meningeal  affections  there 
tends  cerebral  disease,  nor  is  there  is  usually  much  local  vascular  ex- 
fraqaently  any  highly  marked  gen-  citement,  with  general  disturbance. 
end  disturbance. 

4.  Paralysis  and  Anaesthesia,  losses        4.  Spasms,  convulsions,  pain,  and 
of  Volition,  Ideation,  Perception,     deliiium,  are  the  general  features  of 
aod  the  like,  characteiize  cerebral     meningeal  disease. 
disease. 

In  diagnosing  the  locality  of  diseases  of  the  brain  generally,  it 
is  necessary  to  distinguish,  in  the  first  instance,  the  intrinsic 
diseases  of  the  nervous  system,  which  properly  constitute  the 
order  cephalici;  also  local  diseases  from  nervous  complications  of 
other  diseases  not  of  a  local  kind.  It  is  necessary  also  to  distin- 
guiah  affections  of  the  brain,  spinal  cord,  and  nerves,  as  much 
as  possible  from  each  other;  and,  lastly,  to  separate  diseases  of  the 
meninges  from  cerehxil  lesions. 

It  is  chiefly  by  the  history  of  the  case  that  nervous  symptoms 
peculiar  to  the  Zymotic  or  Constitutional  class  of  diseases  are  to 
be  distinguished.  It  is  also  generally  worthy  of  notice  that  symp- 
toms referable  to  altered  nervous  functions  are  the  earliest  indica- 
tions of  intrinsic  or  local  diseases  of  the  organs  of  the  nervous 
system;  and  that  when  general  disease  exists  of  a  Zymotic  or 
Constitutional  kind,  the  nervous  symptoms  are  secondary  in  rela- 
tion to  the  time  of  their  appearance,  compared  with  the  earliest 
manifestation  of  symptoms  of  ill-health. 

The  diagnostic  value  of  vomiting,  as  a  symptom  of  cerebral 
disease,  is  one  which  must  be  thoroughly  appreciated.  Regarding 
this  symptom,  Dr.  Reynolds  makes  the  following  remarks: — ^"'The 
intimate  sympathy"  subsisting  between  the  stomach  and  the  head 

is  a  matter  of  daily  observation.    Headache  from  gastric  disturb- 
VOL.  U.  T 
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ance  is  as  common  as  vomiting  from  cerebral  derangement.  In 
children  especially,  the  existence  of  obstinate  vomiting  is  indica- 
tive of  head  rather  than  of  stomach  disease.  A  consideration  of 
the  following  points  (for  comparison  tabulated)  may  lead  to  the 
discrimination  of  the  pathological  significance  of  this  symptom: — 

GASTRIC  OR  HEPATIC   VOMITINa  CEREBRAL  VOMITING. 

1.  There  is  nausea,  which  is  re-  1.  Little  or  no  nausea,  and  the 
lieved,  at  all  events  temporarily,  by  vomiting  continues,  in  spite  of  the 
the  discharge.  complete  discharge  of  its  contents 

by  the  stomach,  so  soon  as  anything 
(liquid  or  sohd)  is  introduced. 

2.  The  tongue  is  foul,  the  con-  2.  The  tongue  may  be  clean,  the 
junctivffi  often  yellowish,  and  the  conjunctivae  colourless  or  injected, 
headache  secondary  in  respect   of    and  the  headache  primary. 

tima 

3.  Griping  pain  in  the  abdomen,         3.  Obstinate  constipation  gener- 
diarrhoea,   and   disordered   evacua-     ally  attends  cerdyral  vomiting, 
tions  frequently  attend  the  gastric 

or  hepatic  vomiting, 

4.  Retching  and  increased  sali-  4.  In  cerebral  vomiting  the  sto- 
vation  attend  gastric  or  Itepatic  raach  is  emptied  almost  without 
vomiting,  effort,  and  without  any  increase  of 

the  salivary  secretion. 

Thus,  while  vomiting  may  depend  upon  derangement  in  the 
gastro-intestinal  canal,  it  may  also  depend  upon  increased  sensory 
or  reflex  action,  and  is  thus  a  valuable  indication  of  cerebral  disease. 

2.  As  to  the  Nature  of  the  AfTectioiL — ^The  nature  of  the  intrinsic 
diseases  of  this  order  may  be  shortly  stated  to  be — 

I.  Acute,  but  non-febrile,  to  distinguish  them  from  the  nervous 
Bjrmptoms  which  attend  the  febrile  state  of  many  of  the  diseases 
already  noticed,  as  peculiar  to  the  Zymotic  and  Constitutional 
classes.  They  are  of  such  a  kind  as  are  marked  by — (1.)  Diminu- 
tion or  loss  of  functional  activity  (apoplectic  and  paralytic  diseases) ; 
(2.)  Increase  or  excess  of  action,  such  as  of  sensibility  (neuralgia), 
of  mobility  (convulsions,  spasms),  ideation  (delirium). 

II.  Chronic  diseases,  the  character  of  chronicity  depending  not 
only  on  the  time  such  diseases  last,  but  also  on  the  severity  of 
their  course. 

Such  chronic  diseases  are  marked  by — 1.  Excessive  functional 
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activity,  as  by  neuralgia,  hallucination^  chorea,  hypochondriaais, 
2.  Diminution  or  loss  of  functional  activity — for  example,  ances- 
thesia,  paixUysis,  dementia^  epilepsy.  3.  Combinations  of  these 
conditions,  such  as — (1.)  Loss  of  mobility,  with  increased  sensi- 
bility, as  in  paralysis  with  pain,  (2.)  Loss  of  mental,  with  in- 
creased motor  activity,  as  in  coma  with  spasms.  (3.)  Loss  of 
sensibility,  with  increased  mobility,  as  in  ancesthesia  with  reflex 
spasms. 

It  is  of  great  importance  to  recognize  as  Dr.  Brown-Sequard 
points  out,  the  necessity  of  distinguishing  between  the  symptoms 
of — (1.)  Loss  of  function;  and  (2.)  Irritation. 

Symptoms  of  irritation  may  be  arranged  in  two  groups,  accord- 
ing as  the  irritation  acts — (a.)  In  the  central  parts,  as  in  convales- 
cence from  such  serious  illnesses  as  typhoid  fever — overtaxing  the 
mental  powers,  as  in  the  case  of  weak  children;  or,  (6.)  In  the 
peripheral  parts  of  nerve-fibres,  as  in  the  neuralgic  headache  of 
dyspeptic  children  duriug  the  second  dentition,  when  the  symp- 
toms frequently  resemble  those  of  the  first  stage  of  tubercular 
meningitis.  Convulsions  are  not  rarely  due  to  the  irritation  of 
ascarides;  and  they  also  occur  concomitantly  with  the  second 
dentition,  just  as  they  occur  in  the  first 

The  most  frequent  cause  of  local  paralysis  or  loss  of  function  is 
an  irritation  in  certain  parts  of  the  nervous  centres,  or  in  the 
trunk  or  periphery  of  nervea  Such  circumstances  may  produce 
paralysis  in  very  diftereut  parts  in  different  cases,  according  to 
the  particular  fibres  on  which  tlie  irritation  has  acted.  Thus 
there  are  now  numerous  cases,  capable  of  clinical  recognition, 
where  paralysis  of  the  upper  and  lower  limbs,  and  of  the  face,  as 
well  as  of  contractions  and  rigidity,  which  are  traceable  to  the 
influence  of  reflex  action. 

3.  As  to  the  Anatomical  Condition. — Although  some  of  the 
diseases  of  this  order  are  marked  by  excessive  severity  of  s>Tnp- 
toms  during  life,  such  as  tetanus,  epilepsy y  chorea,  hysteria, 
neuralgluj  and  the  like,  yet  no  characteristic  or  constant  struc- 
tural change  can  be  detected  in  the  nervous  centres  after  death, 
either  as  a  consequence  or  as  a  cause  ^of  such  diseases;  and 
although  the  belief  is  daily  extending,  that  no  morbid  conditions 
of  function  can  exist  without  some  correspondent  change  in  the 
organs,  yet,  so  long  as  we  have  no  means  of  appreciating  such 
changes^  the  diseaseis  now  noticed  must  be  regarded  as  ''neuroses/' 
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'*dyiiiiniic/'  or  "functional**  diseases*  But  there  are  many  otlier 
diseasefi  of  thk  order  which  are  attended  by  some  physical 
changes  in  the  oi^an^  expressed  by  undoubted  s3rmptora8  during 
life,  and  which  leave  evidence  of  their  existence  after  death. 
For  example,  very  diffei'ent  apparent  vascularity  is  discoverable 
after  death  in  the  nervous  raasfies  and  texture;  and  there  an^ 
two  very  common  chisse^  of  nervous  symptoms  during  life 
which  evidently  depend  upon  the  vaiiable  amottnt  of  blood 
in  the  brain.  These  symptoms  are  refemble  to  ctctive  aHcrml 
hyperemia,  and  are  distinguished  by  the  well*known  phrase  of 
"determination  of  blood  to  the  head;'*  or  they  are  referable 
to  jmssim  venons  hypercBmiaj  commonly  called  **  congestion/' 
The  question  has  Ijeen  much  discussed  and  experiment-ed  on  as  to 
whether  more  than  a  fixed  proportion  of  blood  can  find  its  way 
into  the  brain;  and  there  can  be  no  doubt  that  all  considerationB 
of  the  subject  lead  to  the  conclusion  that  the  quantity  of  blood 
within  the  cranium  is  extremely  variable  at  different  times  and 
under  different  circumstances;  and  (as  clearly  stated  by  Dr. 
Sievaking)  there  is  a  peculiar  propeiiy  belonging  to  the  white 
matter  of  the  brain,  which  has  a  strong  bearing  on  the  question — - 
namely,  the  great  elasticity  of  the  raedullaiy  tissue,  so  much  so 
that  the  resiliency  afforded  by  this  property  ia  a  sufficient  conn* 
terpoise  to  the  rigid  structures  which  envelop  the  brain,  and 
which  do  not,  as  is  erroneously  supposed  by  aome,  remove  the 
intracranial  contents  entirely  from  the  influence  of  atmospheric 
prosaura  That  pressure  is  exerted  on  a  large  surface,  comi>osed 
of  columns  or  tubes  of  blood  in  innumerable  small  curved  vessels 
which  maintain,  through  the  scalp  and  diploe  of  the  skull,  a  direct 
communication  with  the  blood  within  the  cranium;  and  which  is 
thus  directly  influenced  by  atmospheric  pressure,  while  every 
anatomical  arrangement  of  the  parts  within  the  cavity  of  the 
8k\ill  illustrates  provisions  made  to  counterlialance  the  varying 
interchange  of  bulk  between  the  solid  and  lluid  contents  of  that 
cavity.  Among  these  may  be  noticed  the  ventricular  and  sub- 
ai^achnoid  spaces,  with  their  varying  amount  of  contained  serosity, 
jis  furnishing  most  prominent  evidence  of  provision  to  accommo- 
date the  varying  amount  of  fluids  within  the  cranium. 

Morbid  states  of  the  bmn  are  also  due  to  a  poisoned  state  of 
the  blood;  although  such  a  condition  cannot  be  proved  in  all 
cases, — such,  for  example,  as  oocura  in  many  of  the  zjTnotie  and 
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consfdtotional  diseases  already  noticed    ( "  Typhus,"   "  Variola," 
"  Bfaeamatism/'  "  Alcoholism,"  "  Narcotism,"  "  Blood  Poisoning  by 

Urea")- 

Urea  in  the  Blood  and  Brant — It  is  often  of  importance  to  deter- 
mine whether  urea  circulating  in  the  blood  is  contaminating  the 
brain  and  impairing  its  functions. 

The  following  instructions  are  given  for  the  detection  of  urea 
in  the  brain  after  deaths  as  well  as  for  its  discovery  in  the  blood 
daring  life: — 

*'  1.  In  the  Serum, — Take  the  sei-um  from  a  good-sized  blister,  and 
evaporate  it  to  dryness  over  a  water-bath.  The  residue  is  to  be  extracted 
with  alcohol,  which  is  a  ready  solvent  of  urea.  This  alcoholic  extract 
isi  then  to  be  evaporated  to  diyness,  and  a  little  water  added,  so  as  to 


Fig.  4.* 

make  a  syrupy  mass,  which  should  be  plunged  into  a  freezing  mixture, 
and  a  few  drojjs  of  pure  nitric  acid  added  to  it.  If  urea  be  present,  the 
characteristic  crystals  of  nitrate  of  urea  are  soon  found  in  the  solution, 
and  may  be  recognized  either  by  the  naked  eye  or  by  the  microscope 

(fig.  4)- 

"  2.  In  the  Substance  of  tJie  Brain. — Take  about  three-fourths  of  a 

whole  brain,  and  cut  it  up  into  small  pieces.  Then  treat  it  with  four 
8noce8sive  portions  of  boiling  distilled  water,  each  portion,  consisting  of 
about  ten  ounces,  being  allowed  to  stand  six  or  eight  houi-s  before  the 
next  is  added     The  brain  while  thus  macerating  should  be  frequently 

•  Nitrate  of  Urea  (after  Bealk).    No.  II.  Urinary  Deposits,  Plate  III. 
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stirred  and  masHed  about  witL  a  glass  rod  Tbe  wusbinga,  after  being 
poured  off,  are  to  be  mixed  together  and  filtered.  The  filtered  aquemis 
extract  so  obtaitied  mnst  be  evaporated  to  dryness  over  a  water-lmth, 
uud  the.dty  residue,  allter  being  powdered,  is  to  be  again  treated  with 
four  auoc4iasive  portions  of  boiling  diiitilled  water,  observing  the  same 
f precautious  as  before.  TJie  waahingSj  after  being  mixed  togetlier  as 
liefore,  are  to  be  filtered,  and  the  clear  solution  evaporated  to  dryness 
over  a  water-bath,  and  after  being  thoroughly  dried  In  a  hot  water  oven^ 
the  n*8idue  obt^tined  hi  this  manner  j^bould  be  finely  pow^dered,  and  the 
powder  boiled  in  five  successive  portions  of  ether.  The  ethereal  extract 
BO  obtained  should  be  evaporated  to  dryness  at  a  low  teaipemturc,  and 
then  ti^eated  with  a  little  tepid  water,  and  allowed  to  get  cjuite  cold.  It 
is  then  to  be  filtei^d  throogli  paper  previously  m (listened  with  water, 
and  the  clear  aohition  again  evaporated  to  dryness  at  a  low  tA.'m^Hir'atur©, 
when  a  snnvU  quautity  of  tlie  extract  procured  in  this  way  (whieh  would 
eoutalii  all  the  ui*ea  present  in  the  brain  operated  npon)  is  to  be  placed 
on  a  glass  slide,  treated  with  a  drop  of  strong  nitric  acid,  covered  with  a 
bit  of  tluu  glass,  and  allowed  to  ataud  a  little  time,  and  then  examined 
under  the  inieroRCO|je.  A  few  crystals  will  then  be  seen,  having  all  the 
charocterii  of  those  of  nitrate  of  ui-ea  '*  {Vlinicat  Lectures^  by  Dr,  Todd, 

The  Korbid  Teztnral  Changes  of  the  brain  consist  chiefly  of 
inflamination  and  its  productive  consequences,  or  in  Bofbeningp 
degeneratiOD,  or  atrophy  of  the  nciTe-substance ;  and  in  hetero- 
logous products,  such  as  result  from  tubereulons  or  cmvinomatoua 
intiltratiorL  The  nervous  centres  are  also  known  to  waste, 
harden,  and  lose  weight  as  age  advances,  and  the  nerves  par- 
ticipate in  these  changes.  Hardening  seema  less  constant  tluin 
wasting  and  loss  of  weight ;  but  it  is  a  change  very  genemlly 
observed  in  old  people;  and  its  characters  are  thus  described  by 
Dr.  Macla^^hlan :  **  The  cortical  portion  is  thinner  and  darker  than 
in  adults,  and  the  medullary  portion  is  often  void  of  its  gli&teniog 
white  appeai-ance,  whicli  gives  place  to  a  dull  white  or  grey,  and 
frequently  to  a  pale  drab  colour  in  old  age."  The  membranes  of 
the  brain  are  also  thicker,  more  opaque,  and  more  resisting  in 
the  aged.  This  is  especially  the  case  with  the  araclmoid,  and  is 
associated  with  enlargement  of  the  Pacchionian  glands  or  vilE 
The  condensed  dura  mafcer  acquires  immense  strength,  and 
adheres  firmly  to  the  calvarium,  especially  aloog  the  mai^ins  of 
the  longitudinal  sinus. 

When  the  brain  shrinks,  as  in  atrophy,  there   is  a  marked 
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increase  in  the  cephalo-rachidian  fluid,  according  to  the  degree  of 
atrophy.  Instead  of  two  or  three  ounces,  there  may  be  ten  or 
twelve  ounces ;  and  the  subarachnoid  areolar  tissue  is  then  also 
frequently  infiltrated  with  serum  (Maclachlan).  The  ventricles 
contain  more  than  the  usual  quantity  of  serosity,  and  the  lateral 
ventricles  especially  are  filled  with  limpid  fluid.  Flattening  of 
the  surface  of  the  convolutions  becomes  apparent,  while  the  sulci 
are  widened  and  diminished  in  depth 


CHAPTER   IV. 

MEANINGS  OF  SOME  WORDS  IN  COMMON  USE  IN  DESCBIBINO  BRAIN 

DISEASES. 

Convulsion. — ^The  occurrence  of  universal  involuntary  muscular 
oantraction,  generally  of  paroxysmal  or  temporary  duration. 

Spaam, — Involuntary  convulsive  actions  of  less  extent.  Of 
these  there  are  several  varieties : — 

(a.)  Clonic  Spasm — Consists  in  rapidly  alternating  contraction 
and  relaxation,  as  in  subauUiLS  tendinum. 

(6.)  Tonic  Spasms  or  Spastic  Contractions — Consist  in  con- 
tractions having  a  certain  duration,  attended  with  rigidity  or 
hardness  of  the  muscles,  as  in  comm^on  cramps  and  tetanus. 

EpHeptoid  or  Epileptiform  Attacks — Imply  a  sudden  loss  of 
Perception  and  voluntary  power,  with  more  or  less  generally 
distributed  spasmodic  movement  The  movements  are  quasi- 
tonic  at  flrst,  then  clonic,  and  appear  to  impede  the  respiratory 
process.  The  attack  lasts  from  two  to  twenty  minutes,  followed 
by  some  exhaustion  and  sleep  (Reynolds). 

Coma — Denotes  the  loss  of  Perception  and  Volition ;  in  other 
words,  the  loss  of  Consciousness,  with  the  appearance  of  profound 
deep,  from  which  the  patient  may  be  partially  roused. 
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CHAPTER  V. 

DETAILED  DESCRIPTION  OF  THE  CEPHALIC  ORDER  OF  LOCAL 

DISEASES. 

Section  I. — Cephalic  Diseases,  attended  with  a  Febrile 

State. 

inflammation  of  the  arachnoid  and  PIA  mater— Jfentw^i^t*. 

Definitioxt — A  complex  morbid  state  of  the  immediate  coverings 
of  the  brain,  attended  with  more  or  less  vascularity  of  the  mem- 
branes, opacity  of  the  arcLchnoid,  and  the  formation  of  adventitious 
products  between  the  arachnoid  and  the  pia  mater,  and  the  effu- 
sion  of  serum  or  of  pus  in  the  same  situation.  Acute  pain  in  the 
head,  from  the  first,  accompanies  the  development  of  these  lesions, 
oMended  with  intolerance  of  light  and  sound;  watchfulness,  deli- 
rium,, flushed  countenance,  and  redness  of  the  conjunctives,  or  a 
heavy,  suffused  state  of  the  eyes;  quick  pulse,  frequent  spasmodic 
twitchings  or  convulsions,  passing  into  somnolency,  coma,  and 
complete  relaxation  of  the  limbs  (Copland). 

Pathology. — This  morbid  state  is  properly  known  as  *' Menin- 
gitis," and  is  distinct  from  infUtmrnation  of  the  dura  mater.  It 
may  be  simple  and  idiopathic,  or  it  may  supervene  as  the  result 
of  some  Zymotic  or  Constitutional  disease,  such  as  of  some  of  the 
fevers,  or  of  the  sjrphilitic,  rheumatic,  gouty,  rachitic,  or  tubercu- 
lous cachexia. 

In  diffuse  aouchnitis  the  arachnoid  has  seldom  any  considerable 
redness  or  congestion,  but  is  thickened  and  opaque;  while  the 
transparent  serum  naturally  contained  in  the  cavity  of  the  arach- 
noid being  now  scanty,  or  wholly  wanting,  it  has  neither  that 
polish  nor  that  moisture  which  is  natural  to  it  in  health,  so  that 
it  appears  brown  and  dry.  The  principal  phenomena  of  arachnitis 
are  most  obvious  in  the  pia  mater,  so  that  the  large  vessels  of 
that  membrane  are  greatly  congested;  but  still,  according  to  Dr. 
Baillie,  the  redness  is  not  so  general  nor  so  continuous  as  in  inflam- 
mation of  other  serous,  membranes.  Also,  if  the  pia  mater  be 
attempted  to  be  removed,  it  is  easily  torn,  and  separates  from  the 
brain  in  small  fragments.    The  arachnoid  covering  the  dura  mcUer 
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seldom  participates  in  this  affection.  These  are  the  appearances 
observed  in  diffuse  arachnitis,  supposing  it  to  terminate  by  reso- 
lution. The  inflammation,  however,  often  proceeds,  and  may 
terminate  by  effusion  of  serum,  lymph,  or  pus. 

When  serum  is  effused  into  the  arachnoid  cavity,  the  opacity  of 
the  arachnoid  gives  the  serum  a  gelatiniform   appearance;  but 
when  that  membrane  is  divided,  the  serum  is  found  to  be  fluid, 
and  to  diffuse  itself  in  every  direction;  sometimes,  however,  it 
may  be  turbid,  fix)m  an  admixture  of  a  small  portion  of  free  albu- 
men.   It  is  also  not  unusual  to  find  a  few  points  of  lymph,  of  pus, 
or  of  blood,  either  at  the  exterior  surface  or  within  the  arachnoid, 
effused  along  with  the  serum,  and  almost  in  juxtaposition  with 
each  other.     The  quantity  of  fluid  effused  is  variable, — ^from  two 
to  three  drachms  to  as  many  ounces.     The  effusion  most  com- 
monly takes  place  at  the  upper  surface  of  the  hemisphere,  but 
sometimes  at  the  base,  and  sometimes  into  the  ventricle  of  the 
brain.     Lymph  is  the  form  which  the  exudation  usually  assumes 
ultimately  if  life  continues,  varying  in  density  and  thickness,  dip- 
ping down  between  the  convolutions;  and  commonly  it  is  most 
abundant  on  the  upper  portions  of  the  hemispheres.     Foville  says 
be  has  met  with  cases  in  which  the  effused  lymph  covered  the 
whole  of  the  brain,  or  nearly  so,  as  far  as  the  tentoi^iiirri.     The 
lymph  was  deposited  in  the  arachnoid  sac  in  two  layers — one 
adherent  to  the  cranial  arachnoid,  and  the  other  to  the  cerebral 
arachnoid ;  while  between  them   was  a  stratum  of  serum.     He 
mentions  having  had  six  cases  of  this  description  under  his  care 
for  several  years,  and  that  they  were  all  in  a  state  of  the  dullest 
stupidity,  and  apparently  labouring  under  paralysis  of  every  sense. 
They  were  like  statues,  with  this  difference,  that,  placed  upright, 
they  preserved  their  balance ;  if  pushed,  they  walked ;  and  if  food 
was  placed  in  their  mouths,  they  swallowed  it  (Art.  "Meningite," 
p.  406,  Diet  de  Mededne).     Lymph  also  may  be  effused  into  the 
arachnoid  cavity,  but  it  is  generally  in  small  quantity. 

Suppurative  inflammation  may  take  place  either  into  the  sub- 
arachnoid spaces  or  into  the  arachnoid  sac.  It  is,  however,  by 
no  means  a  frequent  occurrence.  Rostan  gives  several  cases  of 
effusion  of  pus  into  the  arachnoid  cavity,  likewise  Morgagni, 
Cruveilhier,  and  Dr.  Bright.  Dr.  Baillio  states  that  he  once  saw 
pus  efiused  into  the  cavity  to  such  an  amount  as  to  cover  the 
entire  upper  surface  of  the  brain.     Two  cases  are  given  by  Dr. 
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Hodgkin  of  ciit  wounds  of  the  head  in  which  pus  was  found  in 
the  arachnoid  sac,     Dr,  Sieveking  relates  a  remarkable  instance  j 
of  punileat  exudation  of  the  arachnoid,  occurring  in  a  young  ' 
woman  aged  twenty*seven,  under  his  care,  at  St.  Mary  3  Hospital, 
in    whom  sudden  and  unexpected  coma  supervened,  and  ter- 
minated, after  thirty-six  hours,  in  death.     She  had  previously  ^| 
suffered  from  otorrhoea;  but  on  her  admission  she  gave  no  signs  of^| 
cephalic  disease ;  nor  was  any  direct  connection  traced  after  death 
between  the  affection  of  the  ear  and  the  'iifieningith^ 

The  characters  of  chrome  arachnitis  are — a  similar  opacity  and  1 
thickening  of  the  membranes,  together  with  granulations  of  a] 
[nearly  colour,  and  moi-e  especially  along  the  longitudinal  sinus 
and  abo  an  augmentation  of  the  glandules    Facchi&ni,      Much 
serum  is  effused  into  the  cavity ;  and  the  connective  tissue  by 
which  the  pia  mater  is  nttached  to  the  braiFi  acquires  considerable 
strength,  so  that  portions  of  the  brain  come  aAvay  with  the  mem- 
bniues.     The  membranes  acquire  considerable  tenacity;    and  so] 
marked  are  their  characters  in  some  cases,  that  Dr.  Maclacblan 
notices  an  instance  in  which  a  portion  of  the  arachnoid  nearly  an 
inch  square  was  fully  an  inch  thick,  in  appearance  like  the  boiled 
white  of  an  egg,  and  equal  to  the  peritoneum  in  toughness.     The 
surface  of  tlic  brain  is  pale,  and   sometimes  slightly  atmphied. 
Much   serum    abounds  in   the   arachnoid  cavity,   in    pmportion 
generally  to  the  atrophy  of  the  brain ;  and  the  ventricles  oon- 
imn   serum   (Maclachlan).      Ossification  of  the  pia  mater  is 
extremely   rare;    but  it  ^]m  becomes   thickened,   opaque,  and  j 
injected.      Dr.   Baillie^  however,   mentions  one  case  of  ossifiad  H 
]ua  mater,  on  tlie  authority  of  Soemmering ;   and  Dr,   Hodgkin     " 
fipeaks  of  a  specimen  in  the  museum  of  Guy's  HospitiiL 

In  acide  arachnitis  of  the  ventrides  the  membrane  becomea 
thickened,  semi-transparent,  pulpy,  and  sometimes  sprinkled  with 
linute  spots  of  blooA  It  is  rai-e  to  find  lymph  effused,  but  occa- 
iionally  old  adhesions  are  seen  between  the  opposite  surfaces  of 
the  ventricle.  Pus  has  also  been  occasionally  found  in  thesd 
cavities.  With  regard  to  the  effusion  occurring  in  the  ventricles 
in  ''meningitisj'  it  is  con'cetly  remarked  by  Dr.  Sieveking  that 
*^  it  offers  many  relations  different  from  the  arachnoidal  effusions 
occurring  on  the  surf^ice  of  the  brain;  nor  is  it  quite  intolligible  J 
why  the  secretion  into  the  cavity  of  the  ventricles  should  so  H 
rarely  be  found  to  communicate  with  the  superficial  arachnoidal 
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qnce."  The  anatomical  relation  of  these  parts  may  in  some 
measore  explain  the  differences ;  for  it  is  very  doubtful  that  the 
iiadmoid  lines  the  ventricles  of  the  brain,  an  arrangement  which 
Kolliker  considers  impossible.  Nevertheless,  there  is  in  menin- 
gitis generally  an  increase  in  the  ordinaiy  amount  of  the  fluid  in 
the  ventricles,  to  the  extent  of  several  drachms,  which  may  per- 
haps be  regarded  rather  as  a  result  of  contiguous  sympathetic 
effusion  than  as  an  extension  by  continuity  of  the  inflammatory 
exudation. 

A  microscopic  examination  of  the  smaller  vessels  of  the  pia 
mater  in  vieningitis  shows  that  they  are  studded  with  the 
exudation-corpuscles  described  by  Gluge  and  Bennett,  and  with 
oily-like  vesicles;  and  these  appearances  are  found  both  within 
and  without  the  vessels  (Sieveking). 

Canaea. — Every  age  is  liable  to  meningitis.  Children  are  often 
attacked  by  it  whilst  teething,  under  the  form  described  as 
kydroeephcUns  acutus,  and  also  when  labouring  under  scarla- 
tina, measles,  or  other  disease  caused  by  a  specific  poison.  Adult 
age,  as  well  as  the  middle  periods  of  life,  are  still  more  liable  to 
this  affection,  both  from  the  greater  exposure  to  the  action  of  the 
typhus,  typhoid,  and  paludal  poisons,  to  syphilis  and  to  mechani- 
cal injuries,  as  well  as  to  the  greater  intemperance  and  greater 
excitement  incident  to  this  age.  In  old  people  meningitis  is  like- 
wise common ;  and  two  forms  of  the  dise&se  are  met  with  in  the 
aged, — ^namely,  the  oct^and  the  c/uvnic,  both  of  which  present 
great  varieties  in  their  character  and  progress  (Maclachlan), 
and  both  sexes  perhaps  suffer  in  nearly  equal  proportions. 

Meningitis,  however,  is  a  disease  which  most  commonly  occurs 
from  the  action  of  some  specific  morbid  poison ;  and  there  are  few 
agents  of  that  class  which  are  not  apt  to  act  on  the  membranes  of 
the  brain.  There  are  many  instances  also  of  persons  suffering 
from  amchnitis  after  exposure  to  the  heat  of  the  sun,  or  to  what 
is  in  common  language  called  the  "  coup  de  soleil,"  and  which  will 
be  considered  under  the  head  of  insoUUio,  Intemperance,  as  well 
as  great  mental  work  and  anxiety,  is  also  a  frequent  cause  of  the 
chronic  forms  of  the  disease ;  but  the  free  use  of  alcoholic  liquors 
is  perhaps  the  most  common  predisposing  cause;  while  fits  of 
intemperance  occasionally  are  the  direct  agents  which  induce  the 
disease.  It  is  especially  apt  to  be  associated  with  or  to  follow 
delirium  tremens  in  the  aged,  and  likewise  gout  or  rheumatism. 
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It  is  also  especially  connected  with  insanity,  and  with  every 
striicturHl  disease  of  the  braio ;  and  to  these  causes  must  be 
added  mechanical  injuries,  diseases  of  the  bones,  and  morbid 
growths. 

The  msningitis  which  accompanies  the  cachexia  associated 
with  iuhereulosis  is  of  a  very  distinctive  kind,  and  fi'equently 
terminatca  the  lives  of  tuberculous  children.  Its  essential  morbid 
character  consists  in  the  growth  of  tubei^cle  on  the  arachnoid, 
generally  in  the  shape  of  small  miliary  granules,  resembling  in 
appearance  the  Pacchionian  bodies,  but  differ!  Dg  from  them  in 
minute  structure  and  in  position*  They  are  found  most  fre- 
quently and  most  abundantly  within  the  fissure  of  Sylvius, 
between  and  upon  tlie  convolutions  of  the  brain,  and  at  the  base 
of  the  brain,  and  very  rarely  on  the  cerebellum.  They  are 
generally  of  the  n^iture  of  the  grey  granulations  imbedded  in  the 
vascular  network  of  the  pia  mater.  Meningitis  is  also  apt  to 
occur  as  the  result  of  gout  or  of  rkeuvialimi,  constituting  gouhf 
or  Tk4'umatic  meningitia  (Maclacelan)  ;  and  it  is  an  occasional 
if  not  a  frequent  consequence  of  Bright's  disease   (CHAMBEBSt 

GOODFELT.OW,  MACLACHLAII), 

Bjmptams  and  Kagno&is. — Meningitis  has  usually  been  de^mbed 
in  three  stages.  The  R}nnptoms  of  the  first  stage  are  those  of 
excitement,  resulting  from  diffuse  inflammation.  The  symptoms 
of  the  second  stage  are  those  of  eompreftsion,  marking  that 
efiusion  has  taken  place;  while  those  of  the  third  stage  are 
associated  with  progressive  recovery,  or  they  terminate  in  death. 

But  there  are  symptoms  characteristic  of  several  forms  of  this 
disease,  which  may  be  classed  as  follow: — 

{a)  Simiile  Memmgitm — The  type  of  this  moi'bid  condition  is 
that  in  which  the  membranes  covering  the  convexity  of  the 
hemispheres  are  the  parts  generally  affected  The  most  important 
facts  to  be  ascertained  in  the  previous  history  of  the  case,  before 
the  development  of  cephalic  symptoms,  relate  to  the  general 
health,  and  especially  to  any  signs  of  cachexia  or  diathetic  states, 
such  as  tuheTculoms,  rkeumatiBm,  gout,  or  of  the  zymotic  action  of 
implanted  poisons,  such  as  mjjphilis.  It  is  important  also  to 
ascertain  whether  any  blow  on  the  head  has  been  sustained,  or 
if  the  patient  has  been  much  exposed  to  the  sun;  whether  any 
disease  of  the  ear  or  nose  exists ;  whether  application  to  study  has 
been  intense,  or  to  the  cares  of  business. 
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Premonitory  symptoms  may  be  trifling,  or  absent  altogether. 
The  most  common  are  slight  but  increasing  pains  of  the  head, 
sensorial  disturbance,  irritability  of  temper,  or  restlessness,  with 
acme  general  Tnalaise,  Rigors  quickly  supervene,  or  simple 
chilliness,  with  ctUia  ansevirm  and  palor  of  the  surface,  quickly 
followed  by  febrile  re-action.  An  attack  of  convulsions  may 
supplant  the  rigors,  especially  in  children.  Such,  however,  are 
by  no  means  common  in  the  adult,  and  are  not  necessarily 
indicative  of  any  severe  or  advanced  lesion.  The  fever  is  com- 
monly high;  the  pulse  sharp,  hard,  and  frequent;  the  respirations 
are  irregular,  performed  with  a  sigh,  and  often  with  a  moan.  The 
skin  is  hot;  the  bowels  obstinately  constipated;  and  evacuations, 
when  they  occur,  are  dark  and  offensive.  In  this  stage  there  is 
little  or  no  prostration  of  strength.  The  headache  of  fever  is 
supplanted  by  acute  and  intense  pain;  the  face  flushes  and  turns 
pale  alternately;  the  eyeballs  stare,  and  the  conjimctivse  become 
injected. 

The  purely  nervous  symptoms,  expressed  by  mental^  sensorial, 
and  motor Ud  phenomena,  are  thus  classified  by  Dr.  Reynolds: — 

1.  Menial. — The  temper  is  extremely  irritable.  There  is 
marked  somnolence,  or  wakefulness,  and  the  two  sometimes 
alternate  for  several  days.  The  most  marked  feature  is  delirium, 
commencing  early,  and  of  a  furious  character,  the  patient  scream- 
ing and  gesticulating  in  the  wildest  manner;  the  expression  of 
countenance  is  savage  and  malignant,  or  sometimes  has  the  fierce 
aspect  of  the  brute. 

2.  Sensorial. — Marked  and  continuous  headache  (cepluilalgia) 
prevails,  with  exacerbations  of  a  darting,  violent  character,  elicit- 
ing from  the  patient,  and  especially  from  children,  a  sharp, 
piercing  cry.  Pain  is  increased  by  movement,  and  the  patient 
holds  the  head  with  the  hands;  or,  if  a  child,  frequently  carries 
them  to  the  head.  ITie  headache  is  increased  by  sensorial  impres- 
sions, and  hence  the  eyes  are  obstinately  closed,  and  the  eai-s, 
if  possible,  kept  covered  with  the  bedclothea  Double  vision, 
tinnitus  auHum,  foiTnlcatio,  and  subjective  sensations  of  vari- 
ous kinds  are  present.  The  sensorial  disturbances  are  highly' 
marked. 

3.  Motorial. — Restlessness  is  incessant,  sometimes  general  or 
partiaL  Tlie  muscles  of  the  face  and  limbs  twitch  involuntarily. 
There  is   strabismus,  or  the  eyeball  is  unsteady,  and  with   a 
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contracted  or  oscillating  pupil.  Vomiting  is  frequent,  without 
epigastric  pain  or  tenderness,  and  often  without  nausea. 

This  stage  generally  lasts  from  one  to  four  days,  and  its  charac- 
teristics may  be  shortly  expressed  as  consisting  of — the  combina- 
tion of  great  nervous  hyperaction,  with  marked  fever,  a  peculiar 
cry,  cephalalgia,  vomiting,  and  constipation. 

The  second  stage  is  one  of  a  tmnsition  from  the  first  to  the 
third.  The  fever  diminishes.  The  pulse  sinks  in  frequency  and 
force,  becoming  variable  in  frequency  between  very  wide  limits, 
and  in  very  short  intervals  of  time.  Respiration  becomes  pecu- 
liarly irregular.  The  bowels  continue  constipated.  The  tongue 
becomes  furred  and  dry.  The  heat  of  the  head  persists,  but  the 
body  generally  is  cooL 

The  nervous  phenomena  present  I'emarkable  intermissions 
during  the  further  progress  of  the  affection,  especially  in  the 
following  points : — 

1.  Mental. — Delirium  becomes  quieter,  or  passes  into  coma;  or 
the  patient  may  appear  collected  and  well. 

2.  Sensorial. — Excitement  diminishes  and  disappears,  and 
drowsiness  is  the  most  common  feature. 

3.  Motorial. — Muscular  twitchings  generally  are  increased  on 
both  sides  of  the  body.  Convulsions  are  common  in  the  child, 
and  spasms  often  alternate  with  paralysis.  A  violent  general 
convulsion  may  throw  the  patient  at  once  into 

The  third  stage. — It  may  come  on  almost  immediately,  or  a 
week  of  transition  symptoms  may  intervene.  The  face  becomes 
sunken,  the  extremities  cold,  and  the  abdomen  retmcted.  Sordes 
form  on  the  gums  and  teeth.  The  pulse  flutters,  becomes  thready, 
feeble,  and  uncountable.    Great  prostration  of  strength  supervenes. 

The  nervous  functions  are  gradually  suspended. 

1.  Mental. — Perception,  Volition,  and  Ideation  become  lost,  so 
far  as  can  be  ascertained  by  corporeal  signs. 

2.  Sensorial. — Anaesthesia  is  complete. 

3.  Motoinal — There  is  absolute  paralysis  to  almost  every 
form  of  stimulus,  observed  first  in  the  eyelids  and  eyeballs,  and 
then  in  the  limbs.  Muscular  relaxation  becomes  complete,  as 
evidenced  by  the  dilated  pupil,  stertorous  breathing,  involuntary 
micturition  and  defecation. 

Generally  there  is  absence  of  nervous  action,  and  organic  life 
gradually  dies  out. 
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The  duration  of  these  stages  is  various.  For  the  most  part 
eacli  lasts  a  week;  but  one  or  more  stages  may  be  wanting. 

The  tongue  in  the  first  stage  is  white;  in  the  second  it  becomes 
brown ;  in  the  third  it  again  cleans,  if  the  patient  does  not  die. 
The  pulse,  likewise,  in  the  first  stage  is  from  90  to  100;  in  the 
second  from  110  to  130;  and  in  the  last  stage  it  either  gradually 
returns  to  its  natural  standard,  or  runs  on  too  rapidly  and  too 
feebly  to  be  counted. 

The  symptoms  which  have  been  described  are  those  which 
especially  mark  arachnitis  at  the  superior  portions  of  the  brain. 
When,  however,  it  occurs  at  the  base,  or  in  the  ventricles,  some 
differences  are  observable,  although  the  condition  cannot  always 
be  distinguished ;  but  in  some  cases  such  a  location  of  the  malady 
is  rendered  probable  if  the  Intellect  is  less  impaired,  the  Passions 
more  excited,  and  the  patient  lies  fretful,  impatient,  morose,  and, 
although  somnolescent,  he  occasionally  cries  out  and  grinds  his 
teeth  very  earlj'  in  the  disease ;  while  the  parallelism  of  the  axis 
of  the  eye  is  frequently  affected  at  an  eariy  period. 

(6.)  Tubeivular  Meningitis. — (1.)  In  the  child.  It  is  an  object 
to  ascertain  the  existence  of  the  tuberculous  cachexia  in  the 
first  instance,  as  described  at  page  209,  ante,  et  aeq.  If  such  exists, 
tuhercular  meningitis  may  supervene  on  the  occurrence  of  any 
febrile  disturbance,  with  slight  thirst  and  anorexia;  irregular  and 
somewhat  quick  pulse ;  vomiting  and  constipation ;  clayey  evacu- 
ations deficient  in  bile;  red  and  moist  tongue;  dry  and  hot  skin, 
and  other  phenomena  of  general  derangement.  The  temperature, 
as  measured  by  the  thermometer,  will  be  found  to  be  persistently 
above  the  normal  amount  (Ringer). 

The  special  nervous  phenomena  are  often  feebly  marked. 

1.  Mental. — ^There  may  be  irritability  of  temper  and  peevish- 
ness, with  some  slight  delirium  at  night,  rarely  commencing  early 
in  the  disease,  disturbed  sleep  and  restless  manner. 

2.  Sensorial. — Pain  in  the  head  prevails,  with  intolerance  of 
light  and  sound.  Vertigo  is  also  indicated  by  staggering,  or 
clinging  to  objects  for  support 

3.  Mot<yrial. — Grinding  of  the  teeth  prevails,  occasional  vomit- 
ing, unsteady,  restless  movements,  and  dragging  of  the  limbs. 
After  three  or  four  days  of  these  premonitory  symptoms, 

The  second  stage  commences,  with  heat  of  head  and  flushings  of 
the  fece,  alternating  with  pallor.    The  pulse  is  irregular,  and  com- 
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monly,  wlien  the  child  is  still,  it  is  of  little  frequency,  but  rises 
rapidlj  if  the  cliild  is  disturbed.  The  vomiting  ceases,  but  the 
constipation  persists,  with  retracted  abdoraen. 

The  followiug  special  nervoua  phenomena  become  more 
marked : — 

1,  Mental— The  child  inclines  to  lie  quietj  and  resists  being 
movedj  as  if  pain  was  increased  by  motion.  There  ia  deliiium, 
which  m  sometimes  fugitive  and  sometimes  pei'sistent. 

2,  SensoriaL — The  cephalalgia  increases.  The  escpression  of 
countenance  bespeaks  great  suffering,  and  the  face  looks  aged. 
A  peculiar  piercing  cry  is  now  and  again  given  by  the  child. 
The  eyes  are  closed,  and  there  is  a  tendency  to  drowaine^. 

3,  MoioriaL—Sirahismus  and  muscular  twitchings  occur.  The 
pupils  are  variable,  and  often  oscillate,  and  the  eyeballs  are 
unsteady, 

Th^  third  stage  of  tubercular  meningitis  is  ushered  in  by  the 
general  symptoms  of  approaching  dissolution,  such  as  coldness  of 
the  extremities,  clammy  perspiration,  and  an  exoe^vely  rapid 
but  feeble  pulse. 

The  special  nervous  phenomena  are  tii-st  those  of  exalted  spinal 
action,  and  then  those  of  general  prostration. 

1.  Mental. — Drowsiness  passes  into  stupor,  with  an  idiotic  ex- 
pression of  face.     There  is  loss  of  Perception  and  Volition. 

2.  SsiisoriaL — All  signs  of  activity  give  place  to  anaesthesia, 
and  the  eyes  are  half  open. 

3.  3/t>/ori<i?v— Death  approaches  by  convulsions,  with  paHial 
paralysis,  aub»uhus-tetidinum,  clenched  hands,  retracted  head, 
;ind  automatic  movements,  giving  way  to  general  relaxation. 

(2.)  In  the  adult  the  symptoms  of  tubercular  meningitis  occa- 
sionally assume  an  apoplectic,  sometimes  a  convulsive  fonn,  at 
the  commencement;  and  the  febrile  character  is  genemlly  imper* 
fectly  marked.  The  premonitory  symptoms  are  those  associated 
with  the  tuberculous  cachexia,  and  meningitis  may  occur  at  any 
stage  of  the  lung  dL^^ase*     The  following  are  it^  features: — 

After  some  remission  of  chest  eymptomSt  special  ner%^ous  phe- 
nomena referable  to  the  head  may  super  vena 

1.  JfeiiioZ,— The  patient  looks  bewildered,  with  a  duU,  hea%y, 
expressionless  face,  often  highly  chai'acteristic.  There  also  apjicara 
to  be  some  intellednal  incapacity  to  speak;  the  patient  seeming 
to  understand  what  is  said  or  asked;  looks  at  the  inquirer  for 
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a  few  seconds,  and  then  turns  the  head  away  without  a  reply. 
There  is  often  marked  somnolence. 

2.  Sensorial. — Pain  in  the  head  fixed  to  one  spot  (generally  the 
forehead)  is  the  most  striking  symptom,  of  considerable  intensity, 
and  is  persistent  for  many  days. 

3.  Motorial. — ^An  attack  of  convulsions  may  precede  every 
other  symptom,  but  paralysis  is  rare. 

The  second  stage  is  of  very  variable  duration,  the  pulse  is  highly 
irregular,  while  alternate  flushings  and  pallor  of  the  countenance 
are  common,  and  all  the  symptoms  already  noticed  become  more 
intense,  mild  delirium  prevails,  and  the  face  becomes  increasingly 
stupid-looking. 

Paralysis  of  volition  alternates  or  co-exists  with  clonic  or  tonic 
spasms,  strabismus,  or  prolonged  convulsive  attacka 

The  third  stage  of  tubercular  meningitis  in  the  adult  is  marked 
by  increasing  stupor,  immobility,  and  involuntary  defecation  and 
micturition. 

The  general  characteristics  of  tubercular  meningitis  thus  con- 
sist in  the  occurrence  of  fixed  pain,  vomiting,  dulness  of  Intellect, 
and  duskiness  of  the  face,  with  partial  paralysis  or  convulsions, 
slight  fever,  and  diminution  of  the  chest  symptoms  in  a  patient 
demonstrably  tuberculous.  The  indications  of  inflammatory  action 
are  only  feebly  marked,  not  only  during  life,  but  after  death ; 
and  very  often  the  febrile  state  which  had  existed  before  becomes 
less  noticeable  at  the  onset  of  cerebral  symptoms.  Still,  heat  of 
head,  injected  conjunctivae,  and  flush  of  face  denote  a  condition 
of  vascular  excitement;  while  persistent  headache  with  febrile 
symptoms  in  a  patient  otherwise  phthisical,  when  it  can  be  traced 
to  no  other  known  cause,  is  strong  presumptive  evidence  of  im- 
pending tuberculous  meningitis  (Hill).  The  aid  of  the  thermo- 
meter should  invariably  be  sought  in  diagnosis,  (see  p.  210,  ante, 
and  p.  42,  vol.  i.)  But  there  are  also  cases  in  which  the  disease 
of  the  brain  is  marked  by  the  absence  of  ordinary  symptoms. 
The  premonitory  phenomena  already  noticed,  for  example,  may 
be  absent,  especially  in  children;  and  then  the  steady  persis- 
tence of  any  one  symptom  becomes  of  great  importance  in  diag- 
nosis— ^for  example,  sickness,  headache,  constipation,  drowsiness, 
heat  of  head  (West). 

(c.)  Acute  Meningitis  of  the  Aged. — ^Dr.  Maclachlan  gives  the  best 
account  of  this  form,  and  the  phenomena  he  describes  may  be 
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classified  as  the  previously  described  forms  have  been.     It  seldom 
occurs  suddenly,  Dor  with  the  intense  symptoms  which  prevail  in 
tl)e  meningitis  of  early  manhood.    It  commences  insidiously,  with- 
out rigors,  and  very  frequently  some  days  elapse  before  it  can  be 
YGi^ogn'med,  even  by  persons  familiar  with  the  diseases  of  old  age. 
The  pulse  is  natural,  the  tongue  remaios  clean,  the  bowels  regular, 
and  there  is  little  or  no  vascular  excitement,  local  or  general,  bnt^j 
the  symptoms  at  the  outset  are  purely  of  a  nerv'ous  character,        ^M 
L  MentaL — The  temper  is  peevish  or  irritable,  with  more  or   ■ 
less   confusion   of  thought,    inattention,  and   furgetfulne^a,     "Ifj 
infirm,  and  already  an  inmate  of  an  hospital,  the  patient  commitiH 
strango    mistakes,  takes    possession   of  another s   bed,   uses  the^ 
Bpitoon  instead  of  the  chamber-pot,  and  is  frequently  found  lying 
outside  the  clothes,  or  with  his  feet  wheits  his  hea<l  ought  to  be, 
WTien   addressed,  his  answers  are  rational,  but  still  there  is   a 
peculiarity   in  his  manner  and  expression  of  countenance,  an^J 
apparent  slowness  of  comprehension,  and  a  vacancy  of  the  ^y^t^f 
that  warns    the    Physician   of   the    approach    of  some   cerebral 
disease'*  {The  Diseases  and  InjiTmiiies  of  Advanced  Life,  p.  85), 

2,  SensorkiL — The  appetite  is  slightly  if  at  all  impaired;  and 
the  skin  remains  of  normal  temperature,  ^M 

3,  Motorial. — Kestlessness    prevails,    although    prostration    is^H 
apparent,     lu  walking  the  gait  is  nnsteady,  and  in  lifting  any- 
thing to  the  mouth  the  hand  trembles.     In  a  few  rare  eases  the 
disease  commences  with  convulsion  a. 

While  such  symptoms  are  being  developed,  after  twelve,  forty- 
eight,  or  eiKty4wo  hours,  but  generally  w^ithln  twenty-four  houiB, 
more  or  less  febrile  re -action  is  expressed  by  flight  increase  of 
temperature  merely,  and  without  any  marked  redness  of  the  face, 
or  acceleration  of  tlie  pulse.  The  nervous  symptoms  are  now 
the  following  kind  : — 

1,  Mental — Wandering,  low  muttering  delirium  and  incessant"' 
talking  become  fre<|uent  and  characteristic  symptoms.     Maniacal 
excitement  is  uncommon.     For  a  day  or  two  the  patient  may 
answer  questions  rationally,  though  slowly  and  hesitatingly,  when 
roused  from  the  reverie  in  which  he  is  generally  wrapped.    At| 
a  still  more  advanced  stage  there  ia  coma, 

2*  SenmriaL — Headache  is  not  a  prominent  symptouL     Itia' 
eo  alight  or  nnfrequent  that  unless  the  patient  is  pointedly  asked 
the  question^  tliere  is  never  any  allusion    either  to  it  or 
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giddiness,  or  to  tinnitus  aurium.  This  absence  of  headaxshe  is 
pointedly  noticed  by  Dr.  Maclachlan  as  a  remarkable  character ; 
for  even  in  the  most  acute  pus-forming  or  false-membrane-forming 
meningitis,  headache  may  be  entirely  absent  from  the  beginning. 
The  eyes  are  suffused,  the  pupils  either  slightly  contracted  or 
natural  Knitting  of  the  eyebrows,  intolerance  of  light,  acuteness 
of  hearing,  and  vomiting, — common  and  characteristic  phenomena 
of  the  disease  in  early  life, — are  comparatively  rare  in  the  aged. 
The  scalp  may  be  hotter  than  natural,  and,  combined  with  the 
suffusion  and  injection  of  the  eyes,  are  the  only  physical  indica- 
tion present  of  vascular  excitement  within  the  cranium.  The 
feet  are  frequently  cold,  and  the  surface  generally  moderately 
warm.  There  is  usually  great  thirst,  the  patient  drinks  greedily, 
but  seldom  asks  for  liquid.  He  is  apt  to  refuse  food,  or  takes  but 
a  small  quantity  at  a  time,  when  it  is  presented  to  him. 

8.  Motoricd. — Nervous  twitchings  and  convulsions  are  observed 
in  the  worst  cases;  and  if  the  patient  be  raised  in  bed,  these 
symptoms  are  frequently  induced  when  otherwise  absent,  and  the 
head  trembles,  as  well  as  the  upper  extremities.  When  coma  pre- 
vails, there  may  be  sometimes  slight  convulsions  of  the  limbs. 

The  general  features  of  the  disease  resemble  typhus  fever.  The 
tongue  becomes  very  dry,  and  generally  brown  in  the  centre. 
The  bowels  cease  to  act  without  medicine,  but  are  not  obstinately 
confined.  Towards  evening  there  is  generally  increased  febrile 
disturbance,  denoted  by  flushing  of  the  face,  where  it  had  been 
previously  pale  and  dejected ;  dryness  of  the  skin,  greater  heat  of 
the  scalp,  and  acceleration  of  the  pulse.  In  numerous  examples, 
while  dulness  of  Intellect  and  somnolence  are  the  first  symptoms 
observed,  in  others  gi-eat  and  unusual  loquacity,  with  redness  of 
the  face  and  heat  of  the  scalp,  usher  in  the  disease.  The  pro- 
gress of  the  disease  is  equally  inconstant  In  not  a  few  cases  the 
symptoms  of  febrile  excitement  are  wanting;  but  dulness  of  Intel- 
lect and  stupor,  with  more  or  less  insensibility  of  the  limbs  and 
relaxation  of  the  sphincters,  arc  frequently  prominent  symptoms 
throughout  the  whole  course  of  the  disease,  as  if  the  meduUaiy 
substance  of  the  brain  were  congested  or  suffered  compression 
from  early  exudation  on  its  surface.  Such  examples  of  an  apo- 
plectic character  are  more  frequently  met  with  in  old  persons 
addicted  to  fermented  liquors,  in  whom  the  cerebral  vessels  are 
enlarged  from  repeated  engoi^gement     Excessive  venous  conges- 
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Hon  of  the  bmin  prevails  in  such  cases  during  life;  and  the 
fljTnptoms  of  meningitis  are  marked,  and  apt  to  be  confounded 
with  effusion  into  the  brain,  or  softening  of  its  texture  (Maclach- 
Lan;  I  c,  p.  87). 

((L)  Chronic  Meningitta  of  tJte  Aged  is  extremely  subdued  in 
ltd  aymptoms  and  insidious  in  its  approach.  It  is  not  unfi^equent 
as  a  result  of  albuminuria,  or  of  repeated  attacks  of  ddirium 
t^yrnieris;  or  it  follows  govi  or  7"keiimati^7ii,  The  chaiticteristic 
phenomena  may  be  arranged  as  follows : — 

L  MerdaL — ^It  is  almost  uniformly  accompanied  with  great 
iai(jairmeut  of  tlie  mental  faculties.  Tliere  is  very  marked  loss 
of  Memory,  slowness  of  comprehension,  i>eriodical  fits  of  passion. 

2.  Sensorial. — ^Vertigo  prevails,  with  ringing  lii  the  ears;  and 
o<^^£ional  attacks  of  headache  occur,  with  or  without  vascular 
excitement. 

3.  MotormL— Speech  is  thick,  Tbere  is  paralytic  weakness  of 
the  lower  limbs,  and  the  gait  becomes  tottering  and  feeble.  All 
movements,  whether  of  the  upper  or  the  lower  limbs,  are  performed 

awly,  awkwardly,  and  witli  more  or  less  of  uncerUiinty. 

The  energies  of  the  whole  system  ai^  reduced.  The  functions 
of  organic  life  are  impaired*  The  appetite  may  be  good,  but 
digestion  is  slow,  the  bowels  being  inactive,  and  the  various  secre- 
tions vitiated  or  diminished*  "Sooner  or  later  the  aged  invalid 
takes  to  bed  reluctantly.  There  he  lies  uncomplaining,  vegetat- 
ing, the  mere  wreck  of  what  he  formerly  was,  both  in  mind 
and  body,  gradually  sinking,  and  dying  often  in  consequence  of 
sloughing  of  the  hips  and  nates  '*  (Maolachlan,  1.  c,  p.  93). 

IHagnosiSi — Meningitis  is  distinguished  from  enceplmlUiM  by 
the  headache^  the  early  delirium,  and  by  the  general  absence  of 
hemiplegia.  It  must  be  admitted,  however,  that  disease  of  the 
brain  and  of  its  membmnes  is  often  conjoined,  so  that  ^n^^ningiiw 
is  not  in  all  cases  a  simple  affection,  but  is  conjoined  with  c^t*«- 
briils,  the  inflammation  of  the  membranes  usually  extending  to 
the  cortical  portion  of  the  brain, 

Frotn  delirium  tremetis,  meoingitia  is  mainly  distinguished  by 
the  character  and  mode  of  accession  of  tlia  delirium,  and  the 
tremor,  and  by  the  mental,  aena&inul,  and  Ttwtm^ial  phenomena. 

From  iyphuQ  fever  it  is  mainly  distinguished  by  the  absence  of 
the  cbaractcristic  eruption  or  mulbeny  rash  (see  voL  i.,  p.  431), 

Treatment — As  a  general  principle,  remedies  have  little  influ- 
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ence  over  those  forms  of  the  disease  which  arise  during  the  pfx>- 
gress  of  any  Zymotic  or  Constitutional  disease,  independent  of  the 
genend  treatment  indicated  for  that  disease.  Wlien  arachnitis 
arises  from  mechanical  injuries,  the  treatment  is  generally  by 
bleeding,  active  purgatives,  especially  by  calomel  and  scammony, 
and  by  cold  applications  to  the  head.  In  chronic  cases  Fo^nlle 
strongly  recommends  the  cold  doucke,  but  with  caution,  as  being 
a  powerful  depressant,  yet  producing  less  ultimate  debility  than 
bleeding.  It  acts,  doubtless,  by  cooling  down  the  general  mass 
of  the  blood.  (See  remarks  under  the  treatment  of  *'  Hydro- 
cephalus.") 

In  advanced  life  it  rarely  happens  that  the  symptoms  are  so 
intense  as  to  demand  general  blood-letting;  but  in  vigorous  con- 
stitutions this  measure  is  sometimes  necessary.  Dr.  Madachlan 
gives  a  well-marked  instance  of  its  usefulness  (1.  a,  p.  90).  The 
cases  which  demand  it  are  those  attended  by  high  cerebral  excite- 
ment and  vascular  action.  But  as  a  rule  local  blood-letting  is 
not  only  infinitely  more  safe  but  more  beneficial,  and  it  can  be 
repeated  from  time  to  time,  as  the  nature  of  the  symptoms  may 
indicate;  while  general  blood-letting  can  very  rarely  be  resorted 
to  more  than  once,  and  that  only  at  the  commencement  of  the 
attack.  The  beneficial  effects  of  local  blood-letting  may  be  greatly 
aided  by  keeping  the  head  well  raised,  and  by  the  constant  appli- 
cation of  cxAd  water  to  the  scalp ;  or  the  occasional  use  of  bladders 
filled  with  crushed  ice. 

The  bowels  should  be  opened  as  rapidly  as  possible,  unless  tlie 
patient  is  feeble,  emaciated,  or  greatly  exhausted.  Four  or  five 
grains  of  the  compound  extract  of  colocyiUh  should  bo  given,  com- 
bined with  two  or  three  grains  of  calomel,  in  cases  uncomplicated 
with  gout  or  Bright's  disease,  and  followed'  in  a  few  hours  with 
a  dose  of  salts  and  senna.  A  fair  proportion  of  nutriment  must 
be  given,  in  the  form  of  milk,  strong  beef-tea,  sago,  tapioca, 
or  arrow-root;  and  the  patient  should  be  kept  in  a  quiet  and 
darkened  room. 

The  more  ac*tivc  syniptonis  being  subdued,  but  not  till  then,  a 
blister  kIiouM  be  placed  on  the  nape  of  the  neck,  if  coma  should 
ensue.  The  bowels  should  be  kept  open  regularly,  and  the 
strength  supported  by  mild  unstimulating  nutriment  When 
nervous  irritability  continues  during  convalescence,  henbiine,  or 
rauriate  o{ morphia  may  be  given  (Maclaculan,  La,  p.  92). 
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In  the  chronic  form  the  periodical  attacks  of  headache  or  of 
insanity  may  generally  be  reliev^ed  by  a  brisk  purge;  and  the  head 
should  be  kept  cool  by  cloths  dipped  in  vinegar  and  cold  water 
If  vascular  excitement  prevails,  leeches  may  be  applied  behind  the 
ears.  Tlie  bladder  must  be  kept  empty  of  urine  by  the  catheter, 
and  although  wine  must  be  withheld  during  the  active  stage  of 
the  disease,  it  is  beneficial  when  the  vital  energies  begin  to  fail 
(Maclachijln). 

The  dietetic  treatment  should  be  strictly  antiphlogistic,  the 
patient  especially  avoiding  all  mental  excitement;  and,  if  not 
secluded,  he  should  at  least  be  kept  tranquil,  not  only  in  body, 
but  also  in  mind 


INFL^VilMATION   OF  TfrE  BRAIN -SUBSTANCE,    OR  OF  THE  STRUC^ 
TUKES    GEJJERaLLY    WITHIN    THE    CRAmJJU—Ctirbrltk    vel 

Betoition, — A  morbid  state  of  the  biuin^  more  or  less  complect, 
aocct}Hiing  fia  it  ia  gmieral  or  local,  ar  a»  it  may  or  may  not  he 
'  tvmbin^d  with  mtninffitis.  The  usual  emdencf;  of  injiamination 
is  aho^m^  by  symptmris  (I/uring  life,  and  certain  post-mortem 
appearances  after  dmth,  such  as  dusky  redness,  softe7dnij  or  sup- 
puration  cfmme  pmi  of  the  (irain-substance. 

Pathology  and  Morbid  Anatomy.— The  most  general  fact  iliat 
has  been  determined  regarding  this  morbid  atafce  Ls  that  there 
are  two  very  distinct  forms  of  cert'brilis  to  be  recognized  botli 
anatomically  and  clinically.  Wliile  dissection  demonstrates  the 
fact  that  inflammation  mny  exist  either  in  the  brain  alone  or  in 
the  membratie**  alone,  yet  clinically  it  is  found  that  meninffiiis 
generally  complicates  cerebriiis,  and  thus  the  phenomena  proper 
to  each  of  these  morbid  states  become  combined ;  and  especially 
in  that  form  of  the  disease  in  which  the  lesion  is  exteiLsive, 
commonly  known  as  ^^gene^ul  cerebrUis"  '* pkrenitis"  or  "cnce- 
pfialifh^** 

Tliere  is.  however,  more  partial  or  local  forms  of  this  atfection, 
to  which  the  name  of  **  rt'd  softt^niiig"  or  **  acute  7*aviollis6€ment** 
has  been  applied;  and  which  Gluge  and  Bennett,  by  the  aid  of 
microscopic  observation  after  death,  have  learned  us  to  regard  as 
an  infiammfitoiy  affection. 

Tliere  are  thus  two  states  to  he  distinguished,  namely, — (h) 
'Mnflammation  of  the  brain  generally  f    (2,)  Inflammatory  red 
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softening  or  acute  ramollissement,  as  contra-distinguished  from 
•*  white  softening  of  the  cerebral  substance,"  the  result  of  an 
atrophic  process. 

The  red  diffuse  inflammation  of  the  substance  of  the  brain 
appeal's  to  have  many  degrees.  In  the  first  degree  the  substance 
of  the  organ,  when  cut  into,  exhibits  more  bloody  points  than 
usual,  so  that  the  medullary  portion  appears  as  if  sprinkled  with 
blood,  while  the  colour  of  the  cortical  substance  is  increased  in 
intensity.  If  the  inflammation  assumes  a  higher  degree,  the  most 
markedly  red  appearances  generally  only  partially  aflfect  one  of 
the  convolutions  of  the  brain,  or  a  small  portion  of  a  hemisphere ; 
and  the  inflamed  part  varies  from  a  bright  rose  to  a  deep  red 
dusky  colour.  This  increase  of  colour  is  supposed  by  many 
pathologists  not  to  arise  from  any  greater  vascularity  of  the  part, 
but  from  blood  escaping  from  the  vessels  and  becoming  effused  or 
infiltrated  into  the  substance  of  the  brain,  forming  so  many 
apoplectic  spots  (Boyer).  The  inflamed  part  is  generally  swollen, 
and  sometimes  considerably  so,  and  is  generally  softer,  though  it 
may  appear  firmer  than  usual 

As  the  disease  advances  the  exudation  ultimately  assumes  the 
purulent  character,  or  becomes  more  or  less  softened,  approaching 
in  character  the  condition  of  pus  as  it  appears  to  the  naked  eye. 
Without  suppuration,  however,  having  actually  taken  place,  the 
mere  effect  of  inflammatory  exudation  amongst  the  brain-tissue 
is  to  soften  its  texture  and  increase  its  specific  gravity,  whereas 
in  "  white  non-inflammatory  softening  of  the  brain  "  the  specific 
gravity  is  diminished.  When  the  softening  results  from  the 
exudation  merely,  before  it  has  undergone  any  subsequent 
change,  there  are  traces  of  congestion,  which  give  to  the  affected 
part  a  red  appearance;  and  the  microscope  shows,  as  Bennett 
first  demonstrated,  a  large  amount  of  exudation-corpuscles  inter- 
spersed among  the  broken-down  nerve-matter,  as  well  as  coating 
the  inner  and  outer  surface  of  the  minute  blood-vessels.  Wher- 
ever exudation-matter  exists,  although  there  may  be  no  palpable 
indication  of  changed  consistence  in  the  tissues,  yet  the  specific 
gravity  will  be  found  increased ;  just  as  we  find  that  without 
micrascopic  examination  we  cannot  tell  whether  or  not  congestion 
of  the  brain-substance  exists,  combined  with  the  exudation-cor- 
puscles of  red  softening. 

The  inflammations  of  the  substance  of  the  brain  have  thus 
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mucb  in  them  that  is  peculiafp  depending  on  the  nature  of  the 

tissue;  and,  independent  of  physical  appliances  (such  as  the  tests 
for  specific  gravity  and  the  microscope),  the  unaided  senses  cannot 
enable  us  to  appi-eciate  the  exact  pathological  significance  of 
morbid  changes.  It  is  only  in  a  small  number  of  cases  that  the 
red  colour  of  the  brain  is  characteristic  of  inflammation ;  for  in  by 
far  the  greater  number  them  is  no  increase  of  redness;  and  on 
account  of  the  frequent  occurrence  of  such  eases  ravioUwmment 
has  been  described  by  many  authors  as  a  distinct  idiopathic 
disease.  The  liberation  of  pho^iphoric  acid  and  of  fatty  acids* 
seem  to  be  associated  with  yellow  softening;  and  there  is 
decided  acid  re-action  of  the  fluid  contained  in  the  soft  part 
(Rokitanskt). 

The  varieties  of  softening,  as  characterized  by  their  colour 
merely,  cannot  be  regarded  as  essetiiially  different:  they  are 
peculiarities  due  to  the  nature  of  the  tissue  and  the  effects  of  the 
morbid  process  upon  its  component  parts.  It  appears  to  be  the 
liqum*  sanr/uinis,  rather  than  the  corjntseidar  part  of  the  blood, 
which  takes  the  chief  paH  in  cerebral  inflammations  where  soft- 
ening is  the  prominent  phenomenon.  The  characteristic  of  the 
part  thus  atfected  is,  that  it  is  generally  whiter  or  greyer  th?m  the 
natural  colour  of  the  brain^  and  also  softer  than  its  natural  sub- 
stance; and.  accordingly,  a  rougli  way  to  appreciate  the  pmsence 
of  this  softeuing  is  to  allow  a  gentle  stream  of  water  to  flow  upon 
the  suspected  part;  if  sofbening  exists,  the  softened  parts  will  be 
gradually  washed  away,  llils  softening,  however,  has  many 
degrees,  and  in  some  cases  can  be  only  accurately  determined  by 
a  microscopic  exami nation.  In  its  extreme  furm  the  softened 
portion  of  the  brain  is  absolutely  difliuent,  so  that  it  can  be 
poured  out  of  the  cranium  with  as  much  facility  as  a  thickened 
cream  or  a  thin  jelly  c-an  bo  poured  from  one  cup  into  another. 
Sometimes  nearly  a  whole  hemisphere  has  been  thus  destroyed 
(Brodie,  Maclachlan).  In  this  semi-liquid  state  much  serum 
can  often  be  expressetl  from  it. 

Extreme  softness  of  the  brain,  unattentled  with  inflammatory 
coloration,  may  be  well  seen  in  those  cases  where  the  brain  ha^* 
been  extensively  injured,  as  by  sabre  wounds.  Many  such  cases 
ai-e  related  by  our  army  surgeons.  In  cases  of  heimiu  cerebri , 
also,  nut  only  dc^es  tlie  protruded  portion  become  softened,  with 
red  particles  of  blood  intermixed  in  itj  but  in  acute  cases,  which 
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terminate  fatally  in  a  few  days  after  the  injury,  "  the  medullary 
structure,  intervening  between  the  base  of  the  protruded  part  and 
the  ajiterior  comu  of  the  lateral  ventricle,  had  entirely  lost  its 
natural  structure,  and  become  soft  and  pulpy.  Around  this  dis- 
organized mass,  and  extending  across  the  corpus  callosura  into  the 
medullary  substance  forming  the  roof  of  the  opposite  ventricle, 
the  brain  had  undergone  a  change  from  its  natural  colour  to  a 
greyish  blue-white,  while  it  still  retained  its  natural  consistency" 
(Stanley).  It  was  remarked,  also,  in  this  case,  during  the  last 
three  days  of  life,  that  a  very  considerable  quantity  of  fluid  con- 
stantly oozed  from  the  centre  of  the  protrusion,  whence  it  trickled 
down  the  cheek  in  a  continued  stream.  Such  cases  show  the 
acute  and  rapid  nature  of  the  softening  process  as  an  inflamma- 
tory phenomenon,  but  without  any  obvious  discoloration.  In 
fact,  most  of  the  phenomena  connected  with  the  inflammatory 
process  in  the  nervous  substance  are  characterized  by  the  appa- 
rent want  of  increase  of  the  red  part  of  the  blood. 

In  the  three  forms  of  suppuration  which  are  described,  in  by 
far  the  greater  number  of  cases  no  tiuce  of  redness  can  be  seen 
in  any  part  of  the  brain ;  and  probably  this  want  of  vascularity 
may  account  for  the  rare  development  of  pus-corpuscles  in  the 
fluid  of  what  appears  to  be  abscesses,  and  which  otherwise 
looks  like  pus.  Pus  is  not  always  present  in  undeniable  abscesses 
of  the  brain,  but  molecular  granules,  exudation-corpuscles,  and 
pyoid  bodies,  evidently  the  result  of  the  exudation-process,  are 
generally  the  sole  objects  which  the  microscope  can  detect 
(Lebert,  Bennett). 

Exudation  in  the  softened  state,  resembling  pus,  may  be  thus 
— (1.)  Collected  into  the  form  of  an  abscess;  (2.)  It  may  be 
infiltrated  into  the  substance  of  the  bndn;  or  (3.)  It  may  be 
detected  on  the  convolutions,  in  the  shape  of  a  ragged  ulcer, 
varying  in  size  from  a  fourpenny-piece,  or  less,  to  that  of  half- 
a-crown.  It  is  in  this  latter  form  and  site  of  the  suppurative 
process  that  well-fonned  pus-corpuscles  can  most  frequently  be 
detected. 

In  abscess  of  the  brain  the  surrounding  substance  is  generally 
of  the  natural  colour,  except  in  a  very  few  cases  in  which  it  suc- 
ceeds to  apoplectic  effusion,  when  the  walls  of  the  cavities  are 
dyed  by  the  previously  extravasated  blood.  Dr.  Baillio  says, 
when  the  abscess  is  of  large  size,  the  weight  of  the  pus  breaks 
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dowa  the  neiglibouring  parts,  and  they  look  simply  as  if  they  had 
been  destroyed,  or  very  much  injured  by  the  prea&ure;  and  also 
when  the  abscesses  are  small  there  is  an  ulcei-ateil  appearance  of 
the  csavity  in  whiijh  the  pus  is  contained  In  other  cases  the 
usual  membrane  of  an  abscess  forms.  This  memhrane  is  at  first 
extremely  delicate  and  easily  torn ;  but  as  the  patient  continues 
to  live,  the  membrane  lining  the  abscess  becomes  of  greater  con- 
sbtency,  and  even  of  considerable  density,  so  that  in  some  cases 
it  is  fibrous,  fibro-cartilaginous,  and  even  ossified,  tlius  lajiog  the 
basis  for  the  formation  of  bony  tumors  of  the  brain. 

Inflammatory  'iumoUw^ement  of  the  brain  ia  looked  upon  as 
an  essentially  fatal  disease,  and  the  patient  seldom,  perhaps, 
survives  the  forniation  of  an  abscess ;  but  it  is  apprehended  that 
the  pus  may  be  occasionally  absorbed,  and  that  the  opposite 
walls  may  unite  by  granulations,  and  leave  an  areolar- tissue 
cicatrix.  Nevertheless,  there  is  some  evidence,  also,  that  inflam- 
matory ramollissement  is  capable  of  being  cured.  The  post- 
vwrte^n  evidence  of  this  fact  is  the  disappearance  of  one  or  more 
layers  of  the  cortical  substance,  probably  by  absorption,  while 
the  pia  mater  adherer  to  this  part  of  the  bmin.  The  evident^ 
of  the  cure  of  ramollissement  in  the  grey  matter  of  the  corpmn 
elruda  and  other  central  parts  is  the  presence  of  a  number  of 
**  holes/*  resembling  Parmesan  cheese,  of  a  red  colour  when  there 
haa  been  transudation  from  the  blood-vessels,  and  of  a  fawn 
colour  in  other  cases.  The  part  is  atrophied  and  softened; 
while  the  holes  may  be  filled  with  a  limpid  fluid,  sometimes 
lined  witli  a  membrane  (Dr.  Simms,  MedL  and  Chir,  Tuetna., 
vol  xix,  p.  413). 

Thei-e  is  also  evidence  of  the  brain-tisaue  becoming  gangrenous, 
as  a  result  of  the  inflammatory  process,  equally  free  from  the  red 
coloration.  Mn  Stanley  has  shown,  in  his  cases  of  hernia  of  the 
brain,  that  where  portions  of  the  brain  have  sloiujlied  away  they 
have  granulated  again^  and  have  passed  into  a  state  of  gangrene, 
often  exhaling  an  exceedingly  fetid  odour.  It  is  probable,  how- 
ever, that  death  of  the  brain-tissue,  as  a  result  of  idiopathie 
inflammation  in  the  form  of  what  is  ordinarily  known  as 
gangrene*  does  not  usually  occur  Certain  it  is  that  inflam- 
matory ramollissement  cannot  be  regarded  as  such,  or  analogous 
to  ifci  as  suggested  by  Dn  Abercrombie,  which  he  calls  vMt>r 
softening,  and  due  to  interruption  of  the  circulation.    There  ia 
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undoubtedly  a  softening  which  results  from  obliteration  of  the 
cerebral  arteries,  consequent  on  coagulation  of  the  blood  in  them, 
or  on  obstruction  from  clots  of  fibrin  (Carswell,  Hasse,  Kirkes, 
Sankey).  But  Mr.  Paget  has  shown  that  such  softening  is 
more  probably  the  result  of  a  fatty  degenemtion  of  the  brain- 
tissue,  as  a  result  of  the  deprivation  of  its  nutrient  material. 
When  the  softening  is  truly  gangrenous,  it  is  generally  after 
wounds  and  injuries,  and  does  not  differ  from  gangrene  in  other 
parts;  the  debris  is  "of  a  greyish,  brownish,  or  greenish  colour, 
sanious  and  very  fetid  "  (John  Hunter,  John  Bell,  and  others). 

Thus  softening  of  the  cerebral  substance,  although  charac- 
terized by  some  distinctive  phenomena  during  life,  cannot  be 
regarded  as  an  affection  sui  generis,  apart  from  inflammation  as 
now  understood  (voL  L,  p.  64),  of  which  it  is  simply  the  result. 

Instead  of  being  softened,  the  texture  of  the  brain  is  not  unfre- 
quently  indurated,  as  a  result  of  the  inflammatory  process,  and  is 
associated,  also,  with  an  absence  of  red  colour.  It  acquires  the 
consistence  of  the  white  of  egg  boiled  hard.  M.  Dance  gives  the 
case  of  a  patient  who  received  a  blow  on  the  head  about  seven 
months  before  his  death.  He  afterwards  suffered  from  epistaxis 
and  severe  and  frequent  paroxysms  of  headache.  At  length  he 
fell  down  in  walking  from  the  bath,  and  died  convulsed  in  about 
a  quarter  of  an  hour.  On  inspecting  the  brain  the  convolutions 
were  flattened ;  there  was  very  little  blood,  and  no  serous  fluid  in 
the  encephalon;  but  all  the  substance  of  the  brain  resembled 
white  of  egg  boiled  hard.  Its  weight  and  density  were  consider- 
able, and  it  yielded  and  recovered  its  form  like  an  elastic  body. 
There  was  no  trace  of  a  red  vessel ;  but  the  cortical  substance  was 
paler,  and  the  medullary  substance  whiter  than  usual  {Repertoire 
GihUral  d'Anatomie  et  de  Physiologie,  1828). 

The  two  hemispheres  of  the  brain  suffer  from  ramoUissement 
with  nearly  equal  frequency;  and  ramoUissement  of  the  cerebel- 
lum is  much  more  rare  than  of  the  brain.  But  it  is  not 
determined  whether  the  grey  or  the  white  matter  is  the  more 
liable  to  inflammation.  Bennett  has  been  led  to  consider  the 
white  as  the  more  frequently  softened,  while  Gluge  is  of  opinion 
that  it  is  more  frequently  the  grey;  but  it  must  be  remembered 
that  the  grey  matter  is  naturally  specifically  lighter  than  the 
white,  and  probably  also  from  its  structure  more  amenable  to 
the  softening  process. 
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Causes^ — InflaniTnation  of  the  substance  of  the  brain  may  be 
caused  by  any  of  the  morbid  poisons  associated  with  the  zyTtiotic 
or  mnBtiitiiional  diseases.  Many  cases  also  result  firom  mechani- 
cal injuries;  others  from  the  excitement  of  insanity  and  tm- 
con trolled  moral  feelings.  In  some  instances  encephalitis  has 
followed  the  suppression  of  a  cutaneous  eruption^  or  the  acci- 
dental inclusion  of  a  ner%'e  by  a  ligature  applied  to  a  blood-vessel 
(Lallemand,  quoted  by  SrEVEKlNG),  In  othei-s,  caries  of  the 
bones  c»f  the  cranium,  and  especially  of  the  petrous  portion  of  the 
temporal  bone  caused  by  otitiB.  Intemperance  in  alcoholic  fluids 
also  is  a  frequent  cause  of  this  as  well  as  of  every  other  disease  of 
the  brain.  The  disease  is  sometimes  brought  about  idiopathically, 
by  exposure  to  the  sun's  rays  in  very  hot  summer  days,  especially 
in  tropical  climates.  As  a  secondary  disease,  encephalitis  is  pro- 
duced by  cancer,  tubercle,  and  by  every  other  structural  disease 
incidental  to  the  brain  textures,  la 

Encephditia  occurs  at  eveiy  age:  in  childhood  during  the  ten-^| 
dency  to  hydrocephalus ;  in  adult  age  from  the  action  of  morbid  " 
poisons,  and  from  mechanical  and  moral  accidents;  and  in  old 
age  from  the  natural  decay  of  the  frame.     Eamollisscment  of  the  i 
brain  has  occurred  at  the  following  sges  in  a  given  number  of  | 
cases: — In  a  few  cases  from  birth  to  fifteen;  39  caaes  occurred 
from  fifteen  to  forty;  54  cases -from  forty  to  sixty-five;  and  60 
cases  from  sixty-five  to  eighty-seven.     The  frequency  of  this 
disease,  therefore,  increases  with  age.     Men  are  supposed  to  snifer 
in  a  larger  proportion  than  women^  probably  from  their  greater  | 
exposure  to  tlie  excitbig  cituses. 

The  Symptoms  of  cerebritis  have  a  considerable  latitude.     In  I 
twelve  severe  cases  i^elated  by  M.  Pavoisse,  and  resulting  fromj 
wounds,  he  states  that  the  symptoms  were  nearly  the  same  in 
all,   and  were  as  follow: — The   men  all  stated    that  after  the! 
sabre  wound  they  had  felt  no  other  inconvenience  than   lo(^l| 
pain  of  the  injured  part,  and  that  for  two  or  three  days  alter-  j 
wards  they  had  aU  been  able  to  march  five  or  six  leagues;  a  day_ 
On  the  third  day,  however^  they  had  aU  been  seized  with  fever, 
which  terminated  on   the  evening  of  the  fourth  day;  but  from 
that  period   they  had  suffered  little,  always   preserved  a  good 
appetite,  and  prayed  not  to  be  put  on  a  low  diet     About  the, 
seventeenth  day  they  became  downcast  and    dejected,  owing,] 
probably,  to  many  sloughs  being  detached,  and  much  guppura-l 
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tion  taking  place  about  this  time.  On  the  following  day  they 
first  lost  the  sense  of  smell,  and  then  the  senses  of  sight  and 
taste.  With  these  symptoms,  but  without  fever  or  convulsions, 
they  fell  into  an  easy  sleep;  and,  as  if  they  had  no  further 
strength  to  Contend  with  the  disorder,  they  died  between  the 
nineteenth  and  twenty-second  days  from  the  infliction  of  the 
wound. 

The  symptoms  which  have  been  related  by  Paroisse  agree 
entirely  with  those  observed  by  John  Hunter.  He  observed 
that  trifling  wounds  of  the  membranes  of  the  brain  were  often 
followed  by  severe  and  extensive  inflammation  of  those  tissues, 
and  by  very  dangerous  symptoms;  but  if  the  injury  had  been 
great,  so  as  to  have  excised  a  portion  not  only  of  the  arachnoid, 
but  also  of  the  substance  of  the  brain,  that  the  symptoms  which 
followed  were  comparatively  slight — a  circumstance  which  he 
attributed  to  the  brain  in  the  latt-er  case  having  room  for  expan- 
sion; and  he  therefore  suggested  the  propriety  of  extensively 
incising  the  arachnoid  and  pia  mater  in  all  cases  in  which  the 
dura  mater  alone  had  been  wounded. 

In  idiopathic  inflammation  the  case  may  be  acute  or  chronic. 
The  first  stage  of  the  acute  form  is  generally  of  short  duration, 
and  in_^so  far  the  attack  may  be  said  to  be  sudden;  and  if  there 
have  been  preliminary  symptoms  of  ill-health,  the  symptoms  have 
generally  been  headache  or  long-continued  derangement  of  the 
digestive  organs.  The  general  symptoms  of  the  first  stage  are 
but  feebly  marked  (unless  nieningitia  predominates).  There  is 
usually,  in  the  first  instance,  some  heat  of  head  and  of  surface 
generally.  The  face  is  pale,  and  the  pulse  low  and  irregular. 
The  breathing  is  variable  and  sighing.  There  is  slight  feverish 
oppression,  with  headache  and  vomiting.  The  nei^otis  ayviptoms 
are  generally  highly  marked,  and  so  are  those  of  diminished  func- 
tioned activity  in  cases  where  the  cerebral  afiection  predominates 
as  distinct  from  the  meningeal.     They  consist  of — 

1.  Mental  Phenonuna. — ^Tlie  patient  is  sullen,  and  his  faculties 
become  obscured.  There  is  confusion  of  Thought  rather  than 
delirium,  which  occurs  only  in  a  mild  form  when  the  patient 
doses. 

2.  Sensorial  Phenomena. — Unless  meningitis  is  present,  thei'e 
is  no  hypenesthesia;  but  there  is  deep-seated,  violent,  oppressive 
pain,  frequently  described  as  shooting  from  the  centre  to  the 
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vertex,  the  temples,  eyes,  or  ears ;  and  it  is  out  of  all  proportion 
to  the  intensity  of  the  febrile  phenomena ;  and  while  the  febrile 
phenomena  subside  (as  they  very  generally  do  in  the  course  of 
twelve  or  twenty-four  horn's)  the  local  pain  does  not  diminish. 

The  second  stage  may  be  ushered  in  by  convulsions;  or,  after 
the  first  stage  has  lasted  two  or  three  days,  the  pulse  usually 
becomes  rapid  and  weak.  The  cerebral  nervous  functions  become 
inactive,  anaesthesia,  paralysis,  and  coma  commonly  follow  two  or 
three  convulsive  paroxysms,  and  death  follows  after  the  first  stage 
has  lasted  two  or  three  daya 

When  the  signs  of  meningitis  co-exist  and  are  unusually  severe, 
the  pain  deep-seated,  and  followed,  after  twelve  or  twenty  hours, 
by  convulsions  and  coma,  there  is  commonly  meningo-cerebritis  of 
considerable  extent. 

When  the  cei-ebritis  is  local  or  partial,  the  symptoms  are 
those  which  are  usually  regarded  as  indicating  "inflammatory 
softening,"  "  red  softening,"  as  commonly  called,  or  "  acute  ramol- 
lissement."     Premonitory  symptoms  are  common,  and  consist  of — 

1.  Mental  Symptoms — namely,  some  loss  of  intellectual  vigour, 
failure  of  Memory,  confusion  of  ideas,  irritability  of  temper,  and  a 
consciousness  of  weakness — these  symptoms  becoming  gradually 
persistent 

2.  Sensorial  Symptoms,  such  as  pain  of  the  head,  dull,  deep- 
seated,  fixed,  and  protracted;  tingling  or  numbness  in  one  limb 
or  side;  imperfection  of  the  special  senses;  dimness  of  sight; 
dulncss  of  hearing. 

3.  MotoriaZ  Symptoms,  as  evinced  in  the  loss  of  power  of  one 
limb  or  side — the  most  important  of  all  the  premonitory  symptoms. 

There  is  more  or  less  fever  in  proportion  to  meningitis: 
there  is  heat  of  head,  vomiting,  and  general  malaise.  The  signs 
of  meningitis,  on  the  other  hand,  may  be  feebly  marked;  but 
there  may  be  convulsions,  followed  by  coma,  partial  paralysis 
with  rigidity  returning  more  or  less  rapidly,  and  ending  fatally  in 
a  day  or  two,  or  from  two  to  three  weeks.  Thus  there  may  be 
the  symptoms  of  meningitis,  or  of  cerebritis,  of  both  together,  or 
alternately  ;  and,  occurring  with  such  premonitory  symptoms  as 
have  been  indicated,  they  leave  little  doubt  of  the  existence  of 
a  partial  cerebritia 

Although  we  have  seen  that  the  anatomical  conditions  of  the 
brain-substance  generally  in  acute    ramollissement  are  by  no 
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means  associated  with  any  appearance  of  much  red  blood,  yet  the 
clinical  history  of  the  disease  seems  closely  to  resemble  that  of 
cerebral  haemorrhage,  and  it  is  very  often  impossible  to  tell 
whether  the  Physician  has  to  deal  with  a  case  of  apoplexy^  as 
commonly  understood,  or  a  case  of  cerebral  softening.  The  pre- 
monitory symptoms  peculiar  to  softening  appear  to  be  absent  in 
a  half,  or  more  than  a  half,  of  these  cases  (RosTAN,  DuRAND  Far- 
del). In  some  instances,  however,  the  premonitory  symptoms 
just  noticed  afford  strong  probability  of  softening,  and  are  of  nmch 
value :  the  absence  of  them,  however,  cannot  be  regarded  as 
equivalent  to  the  absence  of  softening  (Reynolds). 

The  attack  itself  may  be  gradual  or  sudden.  Thus,  after  the 
progressive  development,  during  some  hours  or  days  of  such  pre- 
monitory symptoms  as  have  been  mentioned,  the  patient  gradually 
becomes  apoplectic,  or  he  may  at  once  appear  to  become  so 
suddenly  and  instantaneously,  without  the  premonitory  symp- 
toms. In  the  latter  case,  however,  the  attack  is  due  to  con- 
gestion; it  gradually  passes  away,  and  the  patient  recovers 
Intelligence  for  a  time  ;  but  the  confirmed  symptoms  of  softening 
remain  as  follows : — 

1.  Mental  Symptoms, — ^Transient  excitement  or  mild  delirium 
may  precede  the  abolition  of  Perception,  and  when  this  does 
occur  it  is  highly  characteristic.  Coma  is  frequently  developed 
abruptly,  and  is  often  of  the  following  peculiar  character.  The 
patient  lies  still,  as  if  in  a  profound  sleep,  but  immediately  gives 
the  hand  or  puts  out  the  tongue,  if  told  to  do  so.  Intelligence 
remaining  intact.  The  loss  of  Perception  and  Volition,  however, 
is  not  recovered  from.  Dulness  and  obscuration  of  Thought  and 
Perception  prevail  often  to  a  marked  degree. 

2.  The  Sensoi^ial  Symptoms  are  not  so  well  marked  as  the 
motorial.  Hyperajsthesia  has  erroneously  been  considered  pathog- 
nomonic of  ramoUissement,  perhaps  because  it  is  more  common 
in  softening  than  in  any  other  apoplectic  disease.  Numbness 
and  a  sensation  of  cold  are  not  at  all  unfrequent. 

3.  The  notorial  Symptoms  are  of  two  kinds — namely,  paralysis, 
and  spasmodic  contractions  of  muscles.  The  face-muscles  act 
unequally,  producing  deviation  of  the  features,  sometimes  very 
slight,  at  other  times  highly  marked.  Speech  is  almost  constantly 
impaired,  and  after  slight  recovery  it  continues  to  be  so.  Par- 
alysis is  commonly  limited  to  one  side,  sometimes  to  one  limb, 
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but  in  rare  cases  it  is  general  The  spasmodic  contractions  are 
either  of  a  tonic  or  of  a  clonic  kind,  rigidity  or  occasional  spasm 
being  found  in  either  the  paralj'zed  or  non-paralyzed  limbs, — ^most 
commonly  in  the  former. 

The  Physician,  however,  will  not  derive  much  infoimation  from 
the  mere  recognition  of  the  presence  of  single  symptoms:  it  is  by 
a  close  observance  of  their  combinations  that  exact  diagnosis  will 
be  insured.  The  following  combination  of  symptoms  are  those 
which  may  with  most  probability  be  referred  to  softening: — 

(1.)  Imperfect  coma,  partial  loss  of  Perception  and  Volition, 
with  rigidity  of  the  limbs;  (2.)  Perfect  coma  without  rigidity; 
(3.)  Paralysis  without  loss  of  Consciousness;  (4.)  Paralysis  with 
hypersesthesia;  (5.)  Rigidity,  coming  on  after  the  return  of  Per- 
ception and  Volition. 

The  after-symptoms  of  softening  are  also  strikingly  different 
from  those  of  apoplexy.  The  morbid  phenomena  do  not  suddenly 
disappear,  nor  is  there  the  gradual  improvement  which  takes  place 
after  apoplexy.  Enfeeblement  of  the  mental  powers  most  com- 
monly persists,  and  the  motorial  phenomena  remain.  Slight 
apoplectic-like  seizures  occur,  convulsive  movements  and  rigidity 
increase,  and  some  little  febrile  excitement  becomes  developed, 
which  in  severe  cases  generally  assumes  a  typhoid  type,  with  brown 
tongue  and  rapid  pulse.     From  such  a  condition  recovery  is  rare. 

The  duration  of  life  in  ramollissement  of  the  brain  is  various; 
but  in  109  cases  the  disease  terminated  within  the  periods  indi- 
cated in  the  following  table : — 

DURATION  OP  LIFE  IN  CASES  OP  80FTENINQ  OF   THE  BRAIN. 
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It  thus  appears  that  ramollissement  of  the  brain  is  more  fire- 
quently  an  acute  than  a  chronic  disease,  the  greater  number 
dying  before  the  twelfth  day,'"while  at  the  end  of  a  month  only 
sixteen  cases  out  of  the  109  were  living. 
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In  the  thirteen  cases  which  have  been  collected  of  ramollisse- 
ment  of  the  cerebellum^  the  impairment  of  Intellect  was  trifling, 
while  motion  was  greatly  aflected  in  all  except  one  doubtful  case. 
In  ten  cases  there  was  palsy  with  or  without  contraction  of  the 
muscles  of  the  opposite  side  of  the  body ;  in  two  others,  convulsive 
actions  of  both  sides  of  the  body;  and  in  the  last  case  observed  by 
Rostan  the  palsy  was  on  the  same  side.  In  this  case  the  disease 
depended  on  an  exostosis  of  the  petrous  portion  of  the  temporal 
bone.  In  no  instance  is  it  said  that  any  sexual  desire  troubled 
the  patient. 

The  symptoms  of  abscess  of  the  brain  are  likewise  extremely 
obscure.  In  a  case  treated  for  disease  of  the  nose,  the  man  made 
no  complaint  of  his  head,  and  was  able  to  sit  up  in  bed,  and  to 
assist  himself  in  every  way.  He  died  suddenly  in  the  night  An 
abscess  of  considerable  size  was  found  in  the  left  hemisphere 
above  the  ventricle.  In  other  cases,  pain,  delirium,  coma,  palsy 
and  sometimes  convulsions,  were  the  symptoms  observed.  Tlie 
convulsions  were  observed  most  frequently  to  occur  when  the 
abscess  formed  in  the  tubercuhim  annulare,  or  in  the  medulla 
oblongata,  or  so  close  to  these  structures  that  the  growth  of  pus 
would  affect  their  functions  simply  by  its  pressure  (Baillie,  Morbid 
Anatomy,  p.  457). 

Of  eighty  instances  of  abscess  of  the  brain,  collected  by  Profes- 
sor Lebert,  twenty-two  of  them,  or  above  a  quarter,  were  cases 
of  scattered  abscesses  in  various  parts  of  the  brain ;  the  remaining 
fifty-eight  were  cases  in  which  solitary  abscesses  were  found  in 
some  part  of  the  enccphalon,  distributed  as  follows: — 

Left  hemisphere, in  23  cases.     |    CereboUuni, in  12  cases. 

Right        „  in  18     ,,         ;    Pituitory  botly, in    2     „ 

Corpora  Biriaia,  in    2     „         |    Medulla  oblongata^ in    1  caite. 

In  the  case  of  multiple  abscesses  there  were  never  more  than  five, 
sometimes  three  or  two  only. 

The  abscesses  generally  occupy  the  white  substance,  and  only 
affect  the  grey  matter  by  extension.  In  form  the  abscesses 
are  generally  oval,  and  vary  in  size  from  a  pea  to  the  size  of  a 
hen  s  egg  or  larger ;  so  that  one  entire  hemisphere  has  been  found 
con  veiled  into  a  pouch  filled  with  pus.  The  pus  is  generally  of  a 
greenish  colour,  of  considerable  density,  and  rarely  containing 
blood.     Sometimes  it  is  very  fetid.    It  is  generally  granular,  not 
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containing  many  well-formed  corpuscles;  and  the  older  tbe 
abscess  the  more  the  pus-corptiscles  are  found  to  be  degeaei^ 
ating.  Pus  is  generally  found  infiltrating  the  cei'ebml  tissue 
suiTounding  the  abscess  j  and,  in  the  zone  beyood,  the  tissue  is 
softened,  while  if  the  process  be  recent,  a  zone  of  vascular  redness 
BuiTounds  the  whole.  Connective  tissue  ultimately  glows  in  a* 
condensed  form  round  the  site  of  abscess,  and  closes  the  whole 
with  walls  of  considemble  thickness,  (1  to  4  miUim.)  Often  these 
walls  are  very  vascular,  There  does  not  seem  to  be  any  evidence 
that  these  encysted  abscesses  are  ever  cured. 

The  lateral  ventricles  are  the  parts  into  which  the  abscesses 
most  frequeotly  burst.  Thickening  of  the  ependyma  follows,  and 
scattered  spots  of  inflammatoiy  softening  may  be  found  in  the 
neighbouring  tissue.  In  some  cases  the  abscess  makes  its  way 
outwards  through  the  petrous  portion  of  the  temporal  bone  or 
the  aural  piissages. 

The  most  frequent  cause  of  cerebral  abscesses  is  internal  otUia 
— a  lesion  which  often  results  from  scarlet  fever,  typhus  fever^ 
snmll-pox,  measieSt  o^  scrofula.  They  also  occur  as  the  sequels 
of  inflammations  of  distant  parts,  as  of  pmwmonia,  perkm^dUUi 
enteritis.  They  may  also  occur  as  so-called  metastatic  abscesses, 
and  as  a  result  of  traumatic  injury. 

The  latent  character  of  bmin-abscess  is  important  in  diag- 
nosis. Sudden  headache  is  the  symptom  which  most  frequently 
excites  attention;  and  it  is  generaUy  accompanied  by  febrile 
symptoms  and  vomiting.  The  patients  become  heavy,  morose, 
and  may  be  delirious,  with  contraction  of  the  pupUs  and  photo- 
phobia. Difficult  articulation,  numbness,  fomucation,  and  a>n- 
vulsive  attacks  may  supervene.  While  the  Intellect  may  suflfcr 
comparatively  little,  sensibility  suffers  more  frequently;  and 
headache,  generally  at  first  diffused,  is  moi^  or  less  intense,  and 
subsequently  becomes  unilateral.  Coma  occurs  frequently,  is 
often  temijorary.  and  paralysis  occura  in  about  one-half  the 
cases.  The  paralysis  is  generally  local ;  but  it  may  assume  the 
form  of  general  muscular  debility.  The  duration  of  such  cases 
fluctuates  from  two  or  three  weeks  to  two  months  (Le^£ET, 
SiEVEKiNG,  in  Meil-Chir,  Beview,  1857,  p.  526). 

Schott  has  analyzed  forty  cases  of  abscess  of  the  brain.  He 
finds  oiitiSf  pycBniia,  and  injuries  to  be  the  most  frequent  causea 
In  cases  of  otUia  the  abscess  formed  mostly  in  an  imperceptible 
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manner;  and  in  cases  of  injury  the  symptoms  were  very  transi- 
tory. Encephalitis  was  present  in  acute  cases  {New  Syden,  8oc. 
Tear-Book,  1862,  p.  79). 

Syphilis  is  by  no  means  an  infrequent  cause  of  circumscribed 
encephalitis;  which  terminates  in  the  formation  of  gummatous 
tumors  in  the  brain;  or  it  induces  internal  periostitis,  with 
inflammation  of  the  membranes,  with  or  without  JuBmatoma  of 
the  dura  mater.  There  is  generally  in  such  cases  8}rphilitic 
ksions  in  the  liver  and  in  the  inguinal  glands.  (See  under 
"Syphilis,"  voL  i,  page  723,  et  seq.) 

The  symptoms  of  hydatids  of  the  brain  are  often  very  obscure. 
The  slowness  with  which  they  form  probably  often  causes  the 
brain  to  become  accustomed  to  their  presence,  and  consequently 
they  do  not  give  rise  to  any  very  prominent  symptom.  Cruveil- 
hier  gives  a  plate  of  a  hydatid  occupying  the  internal  surface  of 
the  right  hemisphere,  immediately  above  the  corpus  callosum, 
and  which  caused  no  cerebral  symptoms.  Dr.  Baillie  gives  a 
case  in  which  a  serous  cyst  as  large  as  a  gooseberry  pressed  on 
the  optic  nerves  at  their  junction,  and  yet  the  pupils  were  not 
dilated  nor  the  eyesight  impaired  till  within  a  day  or  two  of  the 
patient's  death.  In  other  cases  they  cause  severe  headache,  palsy, 
loss  of  sight,  or  of  other  senses,  and  also  absorption  of  the  bones 
of  the  cranium,  followed  by  coma  and  death. 

Atrophy  of  the  brain  is  usually  congenital,  or  the  consequence 
of  some  severe  hydrocephalic  disease,  or  of  old  age,  or  of  long- 
standing exhausting  diseases,  especially  in  children,  serum  being 
effused  in  the  space  between  the  brain  and  its  coverings,  in  order 
to  supply  the  defect  Sometimes  also  one  side  may  be  more 
atrophied  than  another ;  the  membranes  appearing  to  be  greatly 
shrivelled  after  the  fluids  escape ;  the  convolutions  are  thin,  and 
the  sulci  wide.  The  sufferers  are  generally  idiotic,  and  possess 
but  little  use  of  their  limbis.  Andral  gives  a  singular  case,  in 
which  the  patient,  a  girl,  though  an  idiot,  was  able  to  do  little 
errands  in  the  neiglibouring  villages,  and  lived  to  an  early  adult 
age,  yet,  when  examined  after  death,  she  was  found  to  have  no 
trace  of  cerebellum. 

Hypertrophy  of  the  brain  is  usually  connected  with  hydroce- 
phalus, or  is  probably  caused  by  some  inflammatory  action.  Those 
persons  who  thus  suffer  seldom  possess  much  power  of  Intellect,  but 
their  faculties  generally  are  less  impaired  than  in  cases  of  atrophy. 
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Diagnosia. — Tlie  great  difficulty  in  the  diagnosis  of  acute  ramol- 
liaaement  is  to  difitingnisli  it  from  apoplexy.  In  most  eases  it  ia 
not  possible  to  make  the  distinction.  "  On  the  other  hand," 
writes  Dr.  MaeWhIan,  *'  there  are  numerous  cases  of  acnte  soften- 
ing which  can  scarcely  be  mistaken  for  cerebral  hEomorrbage.  In 
such  a  combination  of  symptoms  as  the  following — and  I  do  not 
group  them  artificially,  but  as  I  have  repeatedly  observed  them 
— the  probabilities  are  that  the  case  is  one  of  acute  softening,  and 
not  sanguineous  apoplexy: — ^ After  several  days'  sutTering  from 
headache,  giddiness,  drowsiness,  duhiess  of  comprehension,  ting* 
ling  or  numbness  in  the  toes  or  fingers,  followed  by  sudden 
hemlplei^a,  without  loss  of  consciousness,  the  probabilities  are 
that  the  symptoms  are  due  to  softening  instead  of  hsemorrhage. 
If  to  these  symptoms  succeed  pains  in  the  palsied  limbs,  and 
diminution  or  exaltation  of  the  cutaneous  sensation,  while  the 
symptoms  maintain  a  variable  rather  than  a  fixed  character^ 
whether  the  palsied  limbs  are  contracted  or  relaxed,  or  alter- 
nately contracted,  the  chances  are  still  greater  that  the  case  is 
one  of  softening;  and  the  diagnosis  may  be  considered  as  e-stal> 
lished  should  the  paralytic  symptoms,  and  with  them  the  asso- 
ciated stupor,  preserve  this  vacillating  impulsive  peculiarity, 
there  being  periods  of  amelioratioa  followed  by  increasing  coma 
and  increasing  palsy  *'  (L  c,  p,  19.^). 

Prognosis. — The  prognosis  in  every  case  of  encephalitis  is  grave; 
but,  as  far  as  wo  can  judge,  even  acute  cases  recover,  and  live  for 
many  yeai^  afterwards,  notwithstsmding  tlie  unfavourable  opinion 
expressed  by  Rostan,  The  changes  seen  in  the  brain  after  death 
in  cases  which  have  recovered  have  already  been  noticed  (p.  29B, 

Treatment — In  diffuse  inflammation  of  the  brain  arising  from 
mechanical  injuries  there  can  be  no  doubt  that  bleeding  and 
antiphlogistic  treatment  generally  are  most  beneficiah  when 
employed  with  a  wise  discretion  and  at  an  early  period.  When, 
however,  inflammation  occurs  during  the  progress  of  a  zymotic  or 
coftMtitut tonal  disease,  it  is  necessary  that  such  measures  be 
employed  with  the  greatest  caution,  and  iu  the  majority  of  such 
instances  they  are  better  omitted  altogether;  for  we  find  in  many 
cases  of  typhus  fever,  in  which  the  brain  is  probably  paiVially 
impaired  in  consistence,  that  the  patient  recovers  under  a  stimu- 
lant treatment 
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In  acute  idiopathic  ramollissement  of  the  brain  the  treatment 
can  hardly  be  said  to  be  yet  determined;  but  there  is  good  reason 
to  believe  that  general  bleeding  is  only  to  be  practised  with 
benefit  when  the  disease  is  associated  with  congestion  of  the 
brain.  Most  advantage  is  to  be  derived  from  the  use  of  tonics, 
and  of  a  nutritive  diet.  As  a  general  rule,  cerehrUis  does 
not  admit  of  so  copious  depletory,  measures  as  meningUia, 
In  acute  cases,  where  the  premonitory  symptoms  of  congestion 
are  obvious  and  urgent,  bleeding  may  be  carried  to  a  consider- 
able extent,  consistent  with  the  nature  of  the  case  and  the 
individual;  and  after  a  reasonable  quantity  of  blood  has  been 
taken  without  producing  nausea  or  fainting,  the  bleeding  may 
be  again  repeated  till  some  decided  impreasion  is  made.  In 
many  cases,  on  the  other  hand,  cupping  or  bleeding  by  means  of 
leeches  to  the  temples  or  back  of  the  ears,  may  be  more  useful 
than  venesection.  Such  cases  are  indicated  by  the  signs  of  deter- 
mination of  blood  to  the  head,  heat  of  the  scalp,  suffusion  of  the 
eyes,  redness  of  the  face,  with  or  without  inordinate  action  of 
tlie  carotids.  Such  cases  are  also  more  likely  to  be  benefited  by 
the  cautious  repetition  of  this  treatment  than  by  general  blood- 
letting, which  can  very  seldom  be  required  in  softening  of  the 
brain  occurring  in  persons  turned  of  fifty  (Maclachlan). 

Even  when  the  pulse  may  seem  to  warrant  bleeding,  and  at  a 
time  when  bleeding  may  seem  safe  and  [)roper,  it  is  advisable, 
before  having  recourse  to  this  measure,  carefully  to  examine  the 
state  of  the  heart,  the  state  of  the  arteries  at  the  wrist,  and  the 
condition  of  the  comese.  By  such  an  examination,  assisted  by  the 
previous  history  of  the  case,  the  condition  of  the  cerebral  arteries 
will  best  be  indicated,  and  the  readiest  clue  gained  to  the  prob- 
able nature  of  the  cerebral  affection.  If  the  heart's  action  and 
sounds  are  feeble,  or  if  signs  of  vavular  insufficiency  are  present, 
it  is  probable  that  the  softening  is  anaemic,  atrophic — a  conse- 
quence of  partial  inanition,  and  not  of  partial  cerebritis.  This 
conclusion  is  still  more  probable  if  the  radial  arteries  are  rigid, 
and  if  the  areas  senilis  is  fully  developed.  To  bleed  under 
such  circumstances  is  unwaiTantable. 

In  severe  seizures  resembling  apoplexy  the  bowels  should  be 
opened  by  an  enema  of  castor  oil  and  turpentine.  In  less  urgent 
cases,  where  there  has  not  been  loss  of  consciousness,  or  where  it 
has  been  restored  and  the  patient  is  able  to  swallow,  a  purgative 
of  oolocynth  and  calomel,  with  or  without  croton  oil,  may  be  sub- 
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Btitated  for  the  enema.  Perfect  rest  in  the  recumbent  posture 
tuuBt  be  enjoined,  with  the  head  Bigbtly  elevated,  and  all  con- 
strictures  of  dress  Temoved  from  the  neck*  The  scalp  should 
be  kept  cool  by  rags  dipped  in  cold  vinegax  and  water,  or  iced 
water.  If  mnch  re-action  saperv^ene,  leeehejs  may  be  applied  to 
the  head;  and  should  the  puke  be  weak,  twenty  or  thirty  drops 
of  the  apirUus  amirwmier  aroniaiicus  may  be  administered.  The 
catheter  may  require  to  be  used ;  and  the  bladder  must  always 
be  examined,  in  case  the  urine  may  be  retJiined.  Nourishment 
must  be  given  in  small  and  oft- repeated  quantities. 

If  sanguineous  effusion  has  actually  happened,  caltjmel,  to  the 
extent  of  permitting  the  mouth  to  be  made  slightly  tender,  is 
believed  by  not  a  few  to  encouraf^  the  absorption  of  the  fluid. 
It  can  only,  however,  be  given  in  healthy  subjectSj  free  fmm 
gouty  or  renal  disease ;  and  Dn  Maclachlan  recommends  that  it 
may  l»e  given  in  the  form  of  tkfee  or  /oar  grains  of  blue  pUl  and 
two  of  James  B  powder  every  evening  for  ten  days  or  a  fortnight, 
the  effects  being  carefully  watched,  so  that  the  gums  should  not 
be  more  than  touched. 

To  allay  the  pains  in  the  palsied  limbs  opiates  are  of  great 
value.  They  pn)cure  sleep  and  moderate  tetanic  rigidity  of  the 
flexor  muscles.  Muriale  of  mioj^phia  may  be  given  in  doses  of 
one-sixth  to  one-fourth  of  a  grain  at  bedtime  ;  and  the  doses  may 
after  a  time  be  increased,  if  nece&sary;  and  may  be  combined 
with  extract  of  colocynth  or  croton  oil,  to  counteract  the  ten* 
dency  to  constipation  (Maclachlan,  L  e,  pp.  195,  6), 

In  chronic  cases  local  bleedings  from  the  temples,  or  from 
behind  the  ears,  combined  with  moderate  purgatives  every  three 
or  four  days,  are  demanded  in  most  cases,  with  a  blister  applied 
now  and  again  to  the  nape  of  the  neck ;  and  as  much  as  possible 
the  currents  of  blood  must  be  diverted  from  the  brain.  Headache 
and  stupor  are  generally  relieved  by  full  feculent  evacuations. 
The  diet  ought  to  be  strictly  that  of  a  vegetarian,  and  as  little 
stimulant  as  possible  (WoOD). 

In  the  moi-e  chronic,  and  although  ultimately  fatal^  forms  of 
the  disease,  Ufe  is  evidently  prolonged  by  mild  tonics,  attention 
to  the  bowels,  and  by  a  liberal  and  nutritious  diet,  with  such  a 
graduated  allowance  of  alcoholic  beverages  as  the  case  may 
require.  Beyond  this  the  medical  treatment  of  ramollissement  of 
the  brain  is  still  a  problem,  with  only  a  few  unsure  data  to  guide 
ua  for  its  solution. 
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Section  II.  —  Cephalic  Diseases,  characterized  by  a  Group 
OF  Symptoms  commonly  called  Apoplectic. 

The  literal  meaning  of  the  term  apoplexy  conveys  the  idea  of 
a  awdden  stroke,  and  it  has  been  usual  to  confine  the  term  to  the 
results  produced  by  extravasations  of  blood  into  the  nervous 
tissue  of  the  brain,  a  portion  of  which  is  thus  destroyed.  More 
comprehensive  pathological  doctrines  teach  us  to  give  a  wider 
signification  to  the  term.  It  is  now  used  to  characterize  a  group 
of  symptoms,  irrespectively  of  the  anatomical  conditions  upon 
which  they  may  depend.  These  symptoms  consist  of — (1.)  Pre- 
monitory warnings,  extending  over  variable  periods  (seconds, 
weeks,  months,  or  years),  marked  by  sundry  derangements  of 
the  nervous  functions,  such  as  loss  of  Memory,  dulness  of  Sensa- 
tion, or  diminished  power;  (2.)  The  individual  is  more  or  less 
suddenly  deprived  of  Volition  and  Perception  in  their  relation  to 
Sensation  and  Motion.  Consciousness  is  thus  more  or  less  lost, 
and  paralysis  is  more  or  less  complete.  The  patient  may  fall  to 
the  ground  completely  insensible,  or  he  may  only  stagger  and 
ding  to  some  object  for  support.  The  respiration  and  circulation 
may  be  unaffected,  or  the  former  may  be  stertorous  and  the  latter 
laboured.  Some  group  of  muscles,  a  side  of  the  body,  or  the 
whole  body,  is  paralyzed,  flaccid,  motionless;  or  it  may  be  rigid 
with  tonic,  or  convulsed  with  clonic  spasm.  From  this  state  the 
patient  may  never  recover.  Life  becomes  gradually  extinguished, 
or  the  sufferer  may  recover  partially  or  entirely;  in  the  former 
case  leaving  some  mental,  motorial,  or  sensorial  faculty  impaired 
for  weeks,  or  for  the  whole  of  after-life.  The  essential  pheno- 
mena of  an  apoplectic  seizure  consist  in  the  severance  of  the 
brain-functions,  namely.  Volition  and  Perception,  from  Motion 
and  Sensation:  the  other  symptoms  that  occur  are  additional 
phenomena,  depending  on  secondary  changes  subsequently  in- 
duced in  the  part,  or  its  vicinity,  which  has  been  the  primary 
seat  of  lesion. 

The  essential  phenomena  of  the  apoplectic  state  are  found  to  be 
due  to  a  variety  of  local  lesions,  or  complex  morbid  states,  and 
not  to  any  constant  lesion.  One  or  more  of  the  following  local 
lesions  or  complex  morbid  states  may  induce  the  aiK)plectic  con- 
dition, namely, — (1.)  Congestion  of  ifie  brain,  or  what  is  commonly 
called  determination  of  blood  to  tlie  liead,    (2.)  Hcemorrliage,  or 
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extravasation  (a.)  into  the  substance  of  the  hemispheres  or  cerebel- 
lum, (b.)  into  the  ventricles,  or  (a)  into  the  arachnoid  cavity.  One 
or  other  of  these  lesions  (under  2.)  constitute  apo2)lexy  in  the  com- 
mon acceptation  of  the  term.  (3.)  Sudden  serous  effusion  in  large 
quantity  is  equally  efficient  in  bringing  about  the  apoplectic 
state  commonly  called  serous  apopleocy.  (4.)  Local  cerebritis,  or 
softening  of  the  brain,  produces,  as  already  shown,  symptoms,  in 
the  first  instance,  of  an  apoplectic  kind.  So  also  do  (5.)  Tumors  of 
tlie  brain,  ov  meningitis;  (6.)  Tuberculous  meningitis;  (7.)  The 
progress  of  various  zymotic  and  constitutional  diseases  fromn, 
blood-poisoning;  (8.)  AnoBTnia,  as  in  the  hydrocephaloid  disease 
of  children,  disease  of  the  heart,  and  vascular  obstructions. 

To  the  phenomena  produced  by  the  first  three  of  these  condi- 
tions only  has  it  been  common  or  usual  to  apply  the  term — 

APOFLEXY—JpopUxia. 

Definition. — A  disease  essentially  characterized  by  the  sudden 
loss,  more  or  less  complete,  of  Volition,  Peiveption,  Sensation,  and 
Motion,  depending  on  sudden  pressure  upon  the  brain  {the  tissue 
of  which  WAiy  be  morbid)  originating  within  the  cranium^ 

Pathology. — This  disease  was  well  known  in  the  Greek  and 
Roman  schools  of  medicine,  and  is  of  too  frequent  occurrence,  and 
of  too  striking  a  character,  to  have  escaped  observation  even  in 
the  rudest  ages  of  society.  Patients  have  died  with  undoubted 
apoplectic  symptoms  when  nothing  has  been  found  but  congestion 
of  the  vessels  of  the  scalp,  of  the  membranes  of  the  brain,  and  of 
the  brain  itself,  but  without  the  extravasation  of  a  particle  of 
blood.  More  generally,  however,  a  greater  or  less  quantity  of 
blood  has  been  effused  either  into  the  cavity  of  the  arachnoid, 
into  the  substance  of  the  brain,  or  into  some  of  the  ventricular 
cavities.  Thus  it  is  that  the  lesions  found  in  cases  which  die 
of  undoubted  apoplectic  symptoms  vary  much.  Sometimes  the 
evidently  congested  state  of  the  brain  during  life  leaves  no  trace 
visible  after  death.  Such  cases  have  been  described  as  "  nervous 
apoplexy"  (Sandras).  Although  much  stress  is  laid  upon  the 
fact  that  "  a  sudden  pressure  upon  the  brain  is  necessary  to  pro- 
duce the  apoplectic  state,"  yet  it  is  difficult  in  all  cases  to  account 
for  the  proximate  cause  of  the  disease  by  such  an  explanation ; 
for  when  the  quantity  of  blood  extravasated  has  been  not  larger. 
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for  instance,  than  a  barley-corn,  it  is  difficult  to  account  for  all 
the  phenomena  by  mere  pressure.  The  ideas  or  theories  which 
have  thus  been  formed  to  account  for  the  apoplectic  state  may  be 
shortly  stated  as  follows: — (1.)  The  result  of  sudden  pressure, 
effected  by  causes  within  the  cranium ;  (2.)  From  a  peculiar 
morbid  state  of  the  nervous  matter  of  the  brain,  and  which  pre- 
disposes to  the  extravasation  of  blood  (Drs.  Robert  Williams, 
Wood,  Sieveking) — an  apoplectic  orgasm,  as  it  has  been  called 
by  some,  but  which  is  probably  of  the  nature  of  softening 
(RocHOUX)  ;  (3.)  A  morbid  condition  of  nerve-matter  and  minute 
blood-vessels,  also  probably  of  the  blood  itself  (Bouillaud, 
Paget)  and  in  connection  with  chronic  renal  disease  (Bright, 
Burrows,  Christison,  Kirkes). 

When  the  quantity  of  blood  extravasated  is  small,  the  disease 
is  seldom  fatal  from  the  first  attack ;  but  the  rapidity  of  the 
fatal  issue  appears  to  bear  some  relation  to  the  vicinity  of  the 
haemorrhage  to  the  medulla  oblongata;  and  the  effusion  of 
blood  into  the  ventricles  is  also  generally  most  rapidly  fatal. 

In  examining  apoplectic  cases  it  is  therefore  not  unusual  to 
find  a  cavity  scarcely  bigger  than  a  barley-corn  in  the  substance 
of  the  brain,  the  evidence  of  the  primary  attack,  and  containing 
a  clot  of  blood  variously  changed.  If  the  blood  be  effused 
among  the  membranes,  it  may  be  altogether  absorbed,  and  not  a 
trace  of  disease  be  found.  In  severe  cases  still  greater  quantities 
of  blood  are  effused  ;  and  if  the  apoplexy  destroy  the  patient 
in  a  few  minutes  or  a  few  houi-s,  the  quantity  of  blood  effused 
will  sometimes  fill  the  whole  cavity  of  the  arachnoid,  or  exten- 
sively rupture  the  substance  of  the  brain,  forming  a  cavity  as 
largo  as  a  nut  or  an  egg,  or  even  lay  the  ventricles  into  one  cavity. 

It  is  rare  that  sanguineous  effusion  occupies  both  cerebral 
lobes,  or  the  whole  extent  of  the  membranes  of  the  brain, 
although  such  instances  are  occasionally  seen.  More  commonly 
it  is  limited  to  the  substance  of  one  hemisphere,  or  to  the  mem- 
branes covering  it,  or  to  the  cavity  of  a  ventricle.  When  the 
membranes  of  the  brain  are  affected,  the  more  immediate  scat  of 
the  hajmorrhage  is  usually  that  portion  covering  the  convexity  of 
the  brain.  This  varies,  however,  so  that  the  portion  covering  the 
base,  or  that  investing  the  cerebellum,  or,  indeed,  any  other  part, 
may  be  its  seat. 

The  superficial  membranes  of  the  brain  are  not  the  only  mem- 
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bmnes  of  that  organ  wliicli  are  the  seat  of  apoplectic  effusion. 
Hsemon'hage  may  take  place  from  the  membrane  lining  the 
ventricles,  and  Tvhich  sometime  a  bleeds  so  profusely  as  not  only 
to  fill  the  lateral  ventricles,  but  even  to  enlarge  their  cavities. 
As  death  in  these  severe  cases  is  usually  sudden,  tlie  wiUk  of  the 
ventricles  are  generally  healthy;  but  in  some  very  few  instances 
the  septMm  lucidum  has  been  found  rtiptured,  and  the  ventricles 
have  freely  communicated.  The  smaller  ventricles  are  in  a  very 
few  instances  also  the  seat  of  apoplectic  effusion  Dr.  Abercrombie 
gives  a  case  in  which  the  third  and  fourth  ventricles  were  filled 
with  blood.  The  patient  was  not  at  first  insensible,  but  gradually 
became  so,  and  died  in  a  few  hours. 

The  appearance  of  the  blood  effused  into  the  membranes  of 
the  brain  varies  according  to  the  time  which  elapses  before  the 
patient  dies,  thus  affording  opportunity  for  its  examination.  If 
that  event  takes  {ilace  in  a  few  houi^  after  the  attack,  the  blood 
is  still  fluid,  or  is  found  in  black  clots,  while  the  membranes^ 
except  being  infiltrated  with  blood,  are  ^is  yet  healthy.  The  sub- 
stance of  the  brain,  likewise,  hiis  no  other  appearance  of  disease 
than  that  of  being  flattened,  from  the  presence  of  the  extrava- 
satod  blood.  If  the  patient,  however^  survives  a  few  days,  the 
membranes  show  marks  of  inflammatory  action.  They  are 
injeeted,  thickened,  and  although  dry  and  pitchy*like  in  the 
immediate  neighbourhood  of  the  clot,  have  yet  some  serum 
effused  in  other  parts  of  the  space  they  enclose*  The  convolu- 
tions of  the  affected  part  of  the  brain  are  Hkewiae  now  not  only 
flattened  but  softened*  Thus  various  processes  immediately 
cotomenr^  in  the  blood  after  it  is  extravasated,  as  well  as  an 
interchange  of  processes  between  the  blood  and  the  surrounding 
parts.  The  most  obvious  of  these  phenomena  are  the  formation 
of  a  coagulum  or  clot;  its  solution,  and  the  formation  of  blood- 
crystals;  the  gradual  absorption  of  the  more  fluid  constituents; 
the  formation  of  an  organized  membrane  round  the  clot;  con- 
tinuous absorption  of  the  exudation;  induration  of  the  surround- 
ing cerebral  parts ;  contraction  of  the  cavity,  and  ultimately  the 
formation  of  a  cicatrise  Those  changes  are  effected  with  various 
degrees  of  rapidity,  depending  on  the  site  and  extent  of  the  extra- 
vasations, the  healthy  state  of  the  nervous  textui'e,  and  of  the 
patient  constitutionally. 

When  effiiBiou  has  taken  place  into  the  substance  of  the  brain, 
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if  the  patient  has  died  in  the  fit,  or  shortly  after,  the  haemor- 
rhagie  cavity  is  found  filled  with  half-coagulated  blood,  its  walls 
irregularly  softened,  and  dyed  to  the  extent  of  some  lines  deep 
with  the  colouring  matter  of  the  blood;  and  a  small  stream  of 
water  directed  upon  this  part  at  once  removes  the  extravasated 
blood,  and  also  a  layer  of  softened  cerebral  matter.  Again,  if  the 
patient  has  survived  a  week,  the  blood  is  found'  coagulated,  and 
the  serum  set  free ;  but  the  presence  of  the  clot  has  caused  inflam- 
mation, so  that  the  walls  of  the  cavity  are  not  only  discoloured, 
but  more  decidedly  softened,  and  are  softer  in  proportion  as  they 
are  nearer  the  clot.  If  life  be  prolonged  till  the  fifteenth  day, 
the  serosity  is  absorbed,  but  the  walls  of  the  cavity  are  still  of  a 
deep  red.  About  the  seventeenth  day  Virchow  has  discovered 
blood-crystals,  or  hsematoid  crystals,  in  the  cavity.  These  blood- 
crystals  were  first  discovered  by  Sir  Everard  Home,  and  have 
been  more  recently  described,  and  their  nature  explained,  by 
Funke,  Kunde,  Lehraann,  Beale,  Parkes,  and  Sieveking.  It  ap- 
pears that  these  crystals  do  not  form  from  clotted  blood  until 
the  blood-corpuscles  have  become  ruptured  by  endosmosis.  Their 
contents  then  escape  and  crystallize  as  the  solution  gradually 
becomes  concentrated  (Beale).  Thus  another  guide  to  the  age 
of  the  clot  exists  in  the  pi'esence  of  these  crystals.  About  the 
thirtieth  day,  if  the  patient  lives  so  long,  the  clot  is  isolated,  and 
a  membrane  forms,  at  first  muciform,  fragile,  intermixed  with 
particles  of  cerebral  matter,  and  also  with  some  of  the  colouring 
matter  of  the  clot.  By  degrees  this  membrane  becomes  more 
consistent,  the  clot  diminishes,  and  some  serum  is  probably 
secreted  by  the  new  membrane  surrounding  it  The  cyst  has 
also  been  found  fully  formed,  organized,  and  nearly  empty,  by 
the  thirteenth  day  (Macintyre);  and  by  the  seventeenth  day 
after  extravasation  it  has  been  found  to  contain  sanguineous  fluid 
(Moulin,  Sieveking).  The  cerebral  walls  surrounding  the  cyst, 
previously  softened,  now  become  indurated,  and  are  stained 
yellow  from  the  usual  changes  which  the  extravasated  blood 
with  which  they  are  penetrated  undergoes — a  colour,  however, 
which  they  ultimately  lose.  The  cavity  thus  formed  may  be 
filled  at  length  with  serum  only;  or,  the  serum  being  absorbed, 
the  membranous  cyst  may  ossify,  and  may  be  thus  converted  into 
a  bony  tumor.  At  other  times  the  opposite  sides  of  the  cavity 
unite  by  a  kind  of  areolar  membrane,  which  thus  forms  a  species 
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of  cicatrix,  but  possessing  so  little  power  of  conducting  nervous 
influence  that  the  patient  seldom  recovers  from  his  palsy.  Such 
is  a  short  outline  of  the  effects  of  haemorrhage  into  the  substance 
of  the  brain.  The  size  of  an  apoplectic  cavity  varies  from  a 
barley-corn  to  that  of  an  egg,  and  their  number  is  as  variable  as 
their  extent.  Sometimes  we  find  but  one,  sometimes  two,  and 
in  a  very  few  instances  three  or  more  cavities.  When  many 
apoplectic  cavities  exist  in  the  brain,  it  is  rare  to  find  them  all 
in  the  same  state.  Some  are  old  and  almost  obliterated,  others 
are  fresher,  and  others  again  quite  recent,  their  difierent  stages 
marking  a  distinct  and  different  period  of  attack.  An  account  of 
a  most  interesting  case  of  this  nature  is  given  by  Dr.  Fuller,  in 
which  there  were  six  clots,  each  of  a  different  date,  and  in 
different  stages  of  discoloration,  and  corresponding  to  each  of 
six  well-marked  apoplectic  seizures  in  the  course  of  nine  months 
{Diseases  of  the  Chest,  p.  602). 

Some  of  the  most  exact  data  we  possess  regarding  the  path- 
ology of  apoplectic  seizures  are  to  be  found  in  the  Transactions  of 
the  Pathological  Society  of  London.  Up  till  1857,  lesions  of  the 
brain  connected  with  apoplectic  seizures  have  been  shown  at  the 
Society  in  fourteen  casea  The  position  of  the  blood  effused  in 
these  cases  was  as  follows: — (1.)  Superficial  meningeal  effusions, 
five  cases;  (2.)  Within  the  substance  of  the  hemispheres  or  the 
central  ganglia,  four  cases;  (3.)  In  the  pons  Varolii,  two  cases; 
(4.)  In  the  pons  Varolii  and  crura,  one  case;  (5.)  In  the  pons 
Varolii  and  cerebellum,  one  case;  (6.)  In  the  j>ons,  crui^,  and 
cerebellum,  one  case. 

Superficial  or  ventricular  extravasation  occurred  in  five  cases; 
that  is,  the  blood  lay  in  a  more  or  less  coagulated  mass  under  the 
araclmoid  over  the  hemispheres,  and  was  most  abundant  at  the 
base  and  about  the  roots  of  the  nerves.  In  two  of  the  cases  there 
was  some  evidence  of  previous  meningeal  disturbance.  This 
evidence  consisted  of  adhesion  of  the  cerebral  arachnoid  and  pia 
mater  to  the  cerebral  convolutions  along  the  anterior  margin  of 
the  middle  line  of  the  hemisphere:  the  history  of  the  other  case 
recorded  the  occurrence  of  two  previous  apoplectic  seizurea  In  it 
post-mortem  evidence  of  previous  irritation  also  existed,  in  the 
adhesion  of  the  dura  mater  to  the  calvarium. 

The  conditions  as  to  general  health  of  those  in  whom  these 
attacks  occurred  were  as  follow: — One  was  convalescent  from 
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a  uterine  disease,  the  nature  of  wbieh  is  not  stated;  another 
had  chronic  bronchitis  and  asthma;  in  a  third  intemperance  was 
predominant;  and  in  the  fourth  tliere  had  been  two  previous 
attacks  of  apoplexy.  In  three  of  these  cases  the  condition  of 
the  heart  is  recorded  as  being  larger  than  natural — in  one  of  them 
weighing  11 J  ounces,  in  another  15  ounces,  where  the  hyper- 
trophy was  general  In  the  case  of  the  repeated  attacks  the 
heart  was  fatty,  as  well  as  the  coronary  arteries  and  those  of  the  pia 
mater.  The  kidneys  also  were  fatty.  In  all  of  them  the  attack 
was  sudden — followed  in  one  by  instantaneous  death,  in  the  others 
by  insensibility,  collapse,  and  blanched  surface.  In  one  case  the 
pupils  were  dilated;  in  another,  where  the  septwrn  lucidum,  cor- 
jx)7u  striata,  and  optic  thalami  were  broken  down,  there  was 
paralysis  and  rigid  contmction  of  the  right  arm.  Death  followed 
in  thirty -four  hours;  another  died  in  twenty-two  hours;  one  on 
the  third  day,  and  another  on  the  fourth.  In  none  of  these  cases 
is  there  noticed  any  lesion  of  the  brain-substance  itself.  In  all, 
the  haemorrhage  appeared  to  proceed  from  the  tomentose  or  vas- 
cular surface  of  the  pia  mater.  In  this  variety  of  meningeal 
haemorrhage  the  vessels  of  the  pia  mater  become  inordinately 
injected,  and  the  effusion  consisted  of  blood,  or  merely  blood- 
serum  (Dr.  Williams).  While  this  effusion  of  blood  or  serum 
lies  on  the  convoluted  surface  generally,  it  occasionally,  as  in  this 
instance,  is  effused  into  the  ventricles,  so  that  the  brain  was  com- 
pressed both  from  the  peripheral  or  pericranial  surface  and  from 
the  ventricular  or  internal  surface.  There  was  no  connection  of 
these  cases  with  external  injury,  the  most  common  cause  of  extra- 
vasation between  the  pia  mater  and  brain.  They  all  appear  to 
have  been  the  result  of  morbid  states  of  the  vessels  of  the  pia 
mater.  Cases  of  this  kind  are  recorded  by  Craigie  in  the  Edin- 
burgh Medical  and  Surgical  Journal,  vol  xviii.,  p.  487;  also  by 
Morgagni,  Epist.  iii.,  2  and  4,  quoted  by  him  from  Valsalva,  Epiat 
xi.,  19  (See  Craigie's  Pathological  Anatomy,  p.  730). 

Extravasation  into  the  Substance  of  the  Hemispheres  or  Central 
Ganglia. — In  four  cases  some  part  of  the  cerebral  substance  con- 
tained the  cxtravasatcd  blood,  more  or  less  free,  or  surrounded  by 
a  cyst  In  two  of  the  cases  the  clot  was  surrounded  by  a  cyst, 
in  one  of  which,  death  taking  place  thirteen  days  after  the  seizure, 
the  cyst  was  found  nearly  empty,  disintegration  and  absorption 
having  thus  early  taken  place  (Macintyue).    These  cysts  seem 
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to  be  formed  of  fibrilloid  tissue  like  oondeDsed  fibrin,  more  or  less 
hyaline,  or  stained  with  colouring  matter  of  the  blood;  and  in 
one  case,  where  death  occurred  twelve  weeks  after  the  fit,  blood- 
ciystaU  were  found  iu  abundance  in  those  parta  of  the  wall  of 
the  cyst,  and  most  abundantly  on  the  yellow  parts.  In  this  case, 
at  the  end  of  twelve  weeks,  the  cyst  was  filled  with  slightly 
turbid  yellow  fluid,  a  small  portion  of  coagulum  only  remaining 
(Bristowe),  In  the  case  where  the  extravasation  occurred  into 
the  corpus  atriatuin  it  protruded  into  the  lateral  ventricle  of  the 
right  side,  and  nearly  filled  it,  and  the  nervous  substance  around 
was  broken  down  and  soft  Death  occurred  in  half  im  hour 
(Gibb).  The  position  of  the  clot  in  the  fonith  case  was  above  the 
lateral  ventricles,  separated  from  the  longitudinal  fissure  only  by 
the  grey  matter.  Some  ecchymosis  existed  in  the  neighbourhood, 
and  there  was  yellow  discoloration  on  the  surface  of  the  left 
corpus  atriatumj  where  two  cysts  existed  with  fibrous  walls,  the 
remains  of  old  extravasations  (Ogle), 

The  conditions  as  to  general  health  of  the  patients  are  not 
stated.  One  case  occurred  during  convalescence  from  an  attack  of 
delirium  treii^un^t  after  having  been  apparently  benefited  by  a 
dose  of  morphia  amounting  to  one  grain  of  the  acetate.  There  was 
extensive  cardiac^  pulmonary,  and  gastric  disease  in  this  case,  and 
the  patient  lived  thirteen  days  after  the  seizure.  A  bloated,  florid 
look  were  the  only  circumstances  to  indicate  the  general  state  of 
the  case  where  the  extrnvasiition  occurred  in  the  hemisphere  above 
the  lateral  ventricle.  In  thi-ee  of  the  cases  the  heart  is  specially 
noted  a^  fatty,  its  weight  in  one  instance  being  thirteen  ounces, 
in  which  case,  also^  the  liver  was  enormously  enlarged,  containing 
sugar.  In  all  the  cases  the  arteries  at  the  base  of  the  brain  were 
diseased.  The  symptoms  were  generally  those  of  a  fit,  in  one  case 
like  gyncope,  when  the  extravasation  was  into  the  ventricles  and 
corpora  striata,  death  following  in  half  an  hour,  preceded  by 
a  feeble  pulse,  the  pupils  being  slightly  dilated.  la  the  other 
case,  in  which  there  was  post-mortem  evidence  of  previous  ex- 
travasation by  the  remainH  of  cysts  on  the  surface  of  the  left 
corpus  atriatuin,  together  with  a  thickened  and  opaque  arachnoid 
with  subarachnoid  fluid,  a  fit  occurred  with  paralysis  of  right 
aide,  a  feeble  and  quick  pulse,  followed  by  convulsions,  contracted 
pupils,  and  incoherent  speech,  breathing  becoming  stertorous, 
deaih  following  by  coma  on  the  sixteenth  day. 
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Extravasation  into  the  Pons  Varolii  and  otJter  parts. — Five 
cases  are  noted  in  which  the  extravasation  took  place  into  the  pons 
Varolii.  In  two  of  the  instances  the  pons  alone  was  implicated. 
In  one,  the  pons  together  with  the  crura  cerebri;  in  another,  the 
pons  together  with  the  cerebellum;  and  in  a  third,  the  pons 
together  with  the  cimra  and  cerebellum  were  implicated.  Of  the 
cases  where  the  pons  alone  was  implicated,  a  clot  the  size  of  a 
pea  occupied  its  centre.  It  occurred  in  a  lunatic,  taking  his  walk 
out  of  doors  in  his  usual  health.  Sudden  paralysis  indicated 
the  seizure,  and  death  followed  in  twenty-four  hours.  In  the 
other  case  (age  thirty-four)  the  pons  contained  a  clot  as  large  as  a 
filbert  shell,  seated  in  the  middle  line,  the  blood  having  burst 
through  into  the  fourth  ventricle.  Surrounding  the  clot  the 
nerve-tissue  was  softened  and  shreddy.  The  seizure  was  sudden, 
with  right  hemiplegia  and  anaesthesia.  Paralysis  of  the  left  side 
remained,  with  feeble  circulation,  and  death  followed  in  five  days. 
In  the  instance  in  which  the  crura  as  well  as  the  pons  was 
afiected,  the  blood  was  partially  coagulated,  breaking  up  the 
nervous  matter,  and  distending  the  parts  into  a  bag.  In  the 
instance  in  which  the  ci^ra  and  cerebellum  as  well  as  the  pons 
were  implicated,  the  clot  was  similarly  enclosed  in  a  bag  of 
nervous  matter.  In  the  other  instance  the  lesions  in  the  pons 
and  cerebellum  were  confined  to  the  left  side. 

These  cases  were  distinguished  by  rapid  and  extensively  in- 
creasing difficulty  of  breathing — in  two  amounting  to  stertor — 
and  by  contraction  of  the  pupil;  features  placid;  convulsions  of 
pectoral  muscles;  coma  becoming  more  and  more  perfect;  and 
death  followed  in  from  four  to  twelve  hours.  In  three  of  the 
cases  extensive  disease  of  the  vessels,  both  large  and  small, 
especially  towards  the  brain,  is  noted. 

These  cases  have  been  related,  from  the  supposed  rarity  of  the 
lesion  as  to  its  seat  And  although  the  greater  number  of  the 
cases  are  deplorably  meagre  in  the  details  recorded  in  the 
Society's  Transactions,  yet  they  are  exceedingly  interesting  on 
the  whole,  when  thus  classified,  establishing  as  they  do  several 
facts,  not  accurately  determined  before,  relating  to  the  pathology 
of  cerebral  apoplexy  or  cerebral  haemorrhage.  They  confirm 
the  observation  that,  when  the  extravasation  is  extensive, 
although  superficial,  the  result  is  rapidly  fatal  by  the  coma^ 
resulting  from  compression;    over  a  large  surface,  that  when 
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effusion  is  sudden  and  extensive  in  certain  parts  of  the  brain, 
such  as  in  the  corpora  striata,  or  optic  tlialami,  or  the  pons 
Varolii,  the  result  is  rapid  death;  and  generally  they  confirm 
the  belief  that  the  more  nearly  the  extravasations  approach  the 
medulla  oblongata,  the  more  rapidly  fatal  is  the  result  The 
symptoms  which  were  associated  with  irritation  of  the  parts  con- 
nected with  the  pon^  Varolii  were  peculiarly  well  marked  in 
three  instances.  So  delicate  are  the  sensibilities  of  these  parts  in 
the  exercise  of  their  functions,  that  it  has  been  taught  that  blood 
is  rarely  found  effused  in  them  as  a  lesion  after  death,  because 
simple  vascular  injection  of  such  parts  was  considered  sufficient 
to  disturb  the  functions  of  the  brain  so  much  as  to  produce  the 
fatal  result  before  such  changes  can  be  effected,  (Craigie's  Prac.  of 
Physic,  p.  309,  voL  il) 

The  cases  are  much  too  few  to  found  any  general  conclusion 
upon  relative  to  the  numerical  frequency  of  lesion  in  any 
particular  part  of  the  brain,  associated  with  the  apoplectic 
seizure. 

It  is  well  established  (notwithstanding  statements  to  the  con- 
trary, founded  on  experiments  of  a  certain  kind)  that  the  brain- 
substance  is  liable  to  compression  from  vascular  injection  gener- 
ally, and  increased  turgidity  of  its  vessels.  There  arc  also  parts 
of  the  brain  so  constituted  anatomically  that  haemorrhage  more 
readily  occurs  in  them  than  in  other  parts.  The  anatomical 
constitution  which  favours  this  consists  in  the  increased  provision 
for  the  transit  of  blood-vessels.  For  instance,  through  the  white 
perforated  spot  at  the  commencement  of  the  fissure  of  Sylvius, 
the  sylvian  or  middle  artery  of  the  cerebrum  sends  its  numerous 
branches  of  various  size  into  the  substance  of  the  brain.  These 
in  the  first  instance  penetrate  the  corpus  striatum,  which  lies 
immediately  over  this  anterior  perforated  spot  The  corpus 
striatum,,  and  the  parts  at  its  level,  from  their  anatomical  posi- 
tion and  relations,  are  thus  the  most  vascular  parts  of  the  whole 
brain ;  and  most  pathologists  agree  in  considering  these  to  be  the 
parts  most  liable  in  the  substance  of  that  organ  to  effusion  of 
blood,  more  especially  when  the  vascular  system  of  the  brain  is 
overloaded  (Bonetus,  Morgagni,  Rochoux,  Andral,  Craigie. 
Opposed  to  this  belief  were — Howship,  Lerminier,  Serres, 
Tacheron).  a  summary  of  the  facts  recorded  may  be  stated 
as  follows : — 
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Site  of  Effusion. 


AndraL 
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t 

Ler- 
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Socof 
London. 


Total 


Corpora  striata, 

Thtuami  optid, 

Portions  of  hemisphere  above  cen- ) 
tram  ovale, J 

Lateral  lobes  of  cerebellum, 

Before  corpora  striata, 

Mesocephalon, 

I  Spinal  cord. 

I  Posterior  lobes, 

[  Middle  lobe  of  cerebellum, 

Peduncle  of  brain, 

Peduncle  of  cerebellum, 

Corpora  olivaria, 

Pituitary  gland, 

Pons  Varolii, 

Meningeal  haemorrhage, 

Level  of  corpora  striata  and  into  them. 


Total,. 


61 
35 

27 

16 
10 
9 
8 
7 
5 
3 
1 
1 
1 
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19 


14 


39 

44 

16 

10 

12 

8 

11 

5 

3 

1 

1 

1 

10 

5 

202 


444 


The  result  of  these  observations  shows  that  the  comparative 
liability  of  parts  of  the  brain  to  extravasations  of  blood  may  be 
stated  in  the  following  order: — 

(1.)  Corpus  striatum,  opticus  thalamus,  and  hemisphere  at 
the  level  of  these  parts;  (2.)  The  corpus  striatum  alone; 
(3.)  The  hemisphere  above  the  centrum  ovale;  (4.)  The 
tluilamus  opticus  alone;  (5.)  The  lateral  lobes  of  cerebellum; 
(6.)    The    W£socephalon;     (7.)    Posterior    lobe    of    cerebrum; 


J  (8.)  Before  the  Corp.  striat; 
1(9.)  Pons  Varolii 


(10.) 


Middle  lobe  oi  cerebellum;'] , 
Meningeal  haemorrhage      j 


(11.)  Peduncles  and  olivary  body. 

Much  more  extensive  records,  however,  are  required  to  deter- 
mine these  points  accurately;  and  Rokitanaky  does  not  consider 
as  yet  that  we  can  state  such  a  result  in  other  than  general 
terma  While  the  ages  of  those  whose  cases  are  recorded  varied 
from  thirty-three  to  sixty-nine,  the  average  age  was  fifty-four. 

Circumstances  under  which  the  Lesion  occurred, — In  two  of 
the  cases  the  arteries  are  stated  to  have  been  healthy.  In 
three  of  the  cases  no  mention  is  made    in  regard   to  them ; 


•  Becherches  Anatom,  Palhog.,  par  C.  F.  TacheroD,  tome  XIII.,  Paris,  1823, 
OrdreXIV.,  An.  31. 
t  Aimuaire  Mt(L-Chir.^  p.  o24,  sect.  XL 
X  lUd^  p.  213. 
VOL.  IL  Y 
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but  in  three  there  was  hypertrophy  of  the  heart,  amounting  in 
one  ease  to  fifteen  ounces.  In  all  the  others  (nine  in  number)  tJie 
arteries  were  in  a  diseased  condition;  and  in  seven  cases  there 
was  evidence  of  concurrent  disease  in  other  organs. 

Thus  fai*  these  cases  rather  tend  to  confirm  the  ohservatioa 
of  Paget  in  1850 — namely,  that  sudden  death  from  apoplexy 
is  most  generally  associated  with  fatty  degeneration  of  the 
minute  cerebral  blood-vessels ;  while,  at  the  same  time,  the  asso- 
ciated morbid  states  of  other  organs  are  anch  as  to  lead  to 
the  belief  of  a  more  general  morbid  state,  and  perhaps  more 
especially  of  the  nervous  matter — an  apoplectic  orgasm  which 
predisposes  to  the  extravasation  of  blood  from  diseased  l>lood- 
vesisels^tlie  belief  now  most  generally  entertained  regarding  the 
nature  of  the  apoplectic  lesion. 

Another  interesting  feature  in  the  pathology  of  the  lesions 
demonstrated  to  the  Society  is  the  organization  of  a  wall  round 
the  extravasation,  and  the  future  changes  of  the  hlood-dot^  as 
shown  by  its  eitamination  at  various  periods  after  the  extravasa- 
tion. Cysts  existed  in  two  of  the  cases,  in  one  of  wliich,  on  the 
thuieenth  day  after  the  seizure,  the  cyst  was  found  nearly  empty, 
the  absorption  having  thus  early  taken  place  (Macintyre).  On  1 
the  other  hand,  tigain,  at  the  end  of  twelve  weeks,  a  portion  of 
coiigulum  still  remained  enclosed  in  a  cyst,  and  blood-ciystals 
existed  in  abundance  on  its  walls  (Bristowe).  Even  at  a  still  j 
longer  interval  bloody  fluid  has  been  found  in  a  cyst  otherwise  j 
nearly  empty,  as  recorded  by  a  French  physician  of  the  name  of  j 
Moulin,  who  mentions  such  a  morbid  state  existing  seventeen  i 
years  after  the  extravasation  (Sieveking).  The  age  of  the  dot 
may  thus,  in  some  measure,  be  indicated  by  the  cyst,  the  con- 
idition  of  its  contents,  and  especially  as  to  blood-crystals,  Yirchow 
has  recorded  their  existence  in  the  cavity  by  the  seventeenth 
day;  and,  as  shown  by  Beale,  they  do  not  fonn  from  clotted 

aia    The  contents  of  the  blood-cells  then  escape  and  crystalline,  fl 

as  the  solution  gradually  becomes  concentrated,  ^ 


'<l)lood  until  the  blood-corpuscles  become  ruptured  by  endosnio- 
aia  The  contents  of  the  blood-cells  then  escape  and  ciystaUine 
as  the  solution  gradually  becomes  concentrated, 

SymptemB* — Whatever  may  be  the  pathologiL^l  doctrines  taughl 
regarding  the  morbid  state  of  the  cerebral  parts  in  apoplectic 
states,  we  are  able  practically  during  life  to  do  little  more  than 


merely  to  recognize  the  apoplectic  state  itself;  the  diagoosia, 
between  the  congestive^   the  hasmorrhagic,  and  the  seroua  orj 
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merely  morbid  nervous  state  can  only  be  arrived  at  approxi- 
matively  by  a  careful  comparison  of  symptoms  closely  observed, 
such  as  are  detailed  in  the  treatise  of  Dr.  Russell  Reynolds  already 
noticed,  and  from  which  the  following  statements  are  condensed : — 

L  Symptoms  of  Apoplexy  from  CongestioiL — ^The  face,  scalp, 
and  conjunctivae  are  increased  in  vascularity;  the  skin  generally 
is  of  a  dusky  venous  hue,  and  the  surface  is  warm.  There  is 
fulness  of  the  jugular  veins,  with  increased  pulsation  in  the 
carotids.  The  tongue  is  foul,  and  nausea  prevails,  with  con- 
stipated bowela  Respiration  and  the  pulse  are  both  laboured, 
and  the  extremities  are  cold.  Such  are  some  of  the  general 
symptoms  which  indicate  the  approach  of  an  attack  of  the  con- 
gestive form  of  apoplexy. 

The  symptoms  peculiar  to  the  brain  itself  are, — 

1.  Mental. — The  activity  and  power  of  the  Intellect  are  dimin- 
ished. General  confusion  of  thought  prevails,  with  deficient 
memory.  Any  attempt  at  mental  exercise  increases  the  expres- 
sion of  these  signs ;  so  does  the  recumbent  position  and  emotional 
disturbance.  Sleepiness,  also,  with  laboured  respiration,  is  com- 
mon, especially  after  meals;  and  there  is  a  general  tendency  to 

,  inaction  of  body  as  well  as  of  mind — a  "not-to-be-disturbed" 
sort  of  desire  is  experienced.  Such  mental  phenomena,  however, 
are  not  permanent;  and  while  there  is  a  readily  induced  state  of 
general  confusion,  there  is  no  persistent,  special,  or  permanent  loss 
of  power  of  Intellect. 

2.  Sensorial, — ^The  senses  generally  are  obtuse.  The  hearing  is 
dull;  and  heavy  rumbling  noises  are  constant  auditory  illusions. 
The  sight  is  dim,  or  amaurosis  is  complete,  and  often  black  or 
variously  coloured  spots  are  seen  floating  in  the  field  of  vision,  or 
other  spectral  illusions  are  more  or  less  constant.  The  patient 
may  see  only  half  of  an  object,  or  halves  of  objects  of  different 
colours.  Vertigo  is  also  present,  with  a  sense  of  fulness  and 
oppression  in  the  head;  numbness  and  weight  of  the  limbs;  dull 
and  heavy  cephalalgia.  These  symptoms,  however,  are  only  of 
occasional  occurrence,  and  change  their  localitiea  While  the 
absence  of  pain  is  not  now  considered  of  much  diagnostic  value, 
yet  the  occurrence  of  severe  acute  pain  is  generaUy  indicative  of 
something  more  than  congestion. 

8.  notorial  Symptoms. — Little  jerkings  of  the  muscles,  and 
irregular  or  sluggish  movements  of  the  eyeballs,  are  occasionaL 
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These  precursory  symptoms  having  generally  been  more  intense 
for  a  few  minutes  or  hours,  an  attack  takes  place,  distinctly 
apoplectia  The  seizure  commonly  occurs  during  some  muscular 
exertion,  such  as  lifting  a  heavy  weight,  pulling  on  a  pair 
of  boots,  blowing  the  nose^  straining  at  defecation,  or  the  like ;  or 
even  upon  a  simple  change  of  posture,  such  as  stooping,  or 
suddenly  assuming  the  erect  attitude. 

The  special  nervous  symptoms  of  the  attack  in  the  congestive 
form  are, — 

1.  Mental, — Some  evidence  of  the  existence  of  Perception  may 
generally  be  obtained  by  loud  noises,  speaking  to  the  person  by 
name,  or  pinching  him.  If,  however.  Perception  is  quite  extinct 
for  a  few  seconds  or  minutes,  it  soon  again  partially  returns,  and 
there  is  confusion  of  Thought,  with  little  Volition  as  to  the  direc- 
tion either  of  Thought  or  movement. 

2.  Sensorial. — Except  during  the  first  few  moments  of  the 
attack,  when  sensation  generally  is  gone,  the  changes  are  slight 
Sensation, — indicated  at  least  by  reflex  action  (the  limbs  being 
withdrawn  if  pinched), — is  generally  present. 

3.  MotoriaL — ^There  is  more  or  less  paralysis  of  all  the  limbs  to 
a  slight  degree,  and  for  a  short  time.  It  is  very  rare  to  have 
either  hemiplegia  or  paraplegia.  Short  or  involuntary  evacuations 
do  not  occur  unless  there  have  been  some  convulsions.  There  is 
no  rigidity  of  the  limbs,  but  clonic  spasms  are  not  unfrequent. 
Generally,  and  in  the  course  of  a  few  minutes,  the  symptoms 
begin  to  abate  rapidly,  and  they  rarely  last  even  for  an  hour. 
With  the  return  of  consciousness  paralysis  disappears,  and  sensi- 
bility rarely  remains  deficient.' 

The  manner  of  appearance  and  proportion  between  the  three 
groups  of  nervous  symptoms  is  of  great  diagnostic  value.  As 
indicative  of  congestion,  rather  than  of  hcemorrhage  or  softening, 
any  one  of  the  following  combinations  or  groups  of  symptoms  are 
of  importance  to  be  noticed : — 

1.  The  simultaneous  development  of  tlte  three  groups  of  nei^'ous 
symptoms.     Tliere  being  either — 

2.  Distinct  loss  of  Perception,  profound  coma,  and  general 
paralysis,  without  rigidity  or  convulsion, 

3.  Imperfect  loss  of  Perception,  with  general  paralysis, 

4.  OeneraZ  paralysis,  incomplete  in  degree,  and  sensation  un- 
impaired,  or  hut  little  affected;  or — 
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5.  Parcdysis  complete  in  degree,  hat  wiOiout  eteiiov  or  rigidity, 
II.  Symptoms  of  Apoplexy  from  Hsdmorrhage. — A,  Into  the 
cerebral  substance  of  tlie  hemispheres. — Very  different  statements 
are  macle  as  to  whether  or  not  premonitory  symptoms  are 
present;  and  the  practical  point  in  diagnosis  which  such  dis- 
crepancy of  statements  has  taught  is,  "that  the  non-existence  of 
precursory  symptoms  in  a  given  case  is  in  favour  of  the  belief 
tliat  haemorrhage  rather  than  congestion  is  the  cause  of  the  lesion 
(w  softening*' 

Tlie  attack  is  generally  sudden,  and  rapid  in  its  development. 
Sometimes  after  a  few  hours  there  may  be  sudden  aggravation  of 
the  symptoms,  generally  due  to  a  renewed  extravasation.  The 
patient,  if  standing,  generally  falls  instantaneously,  as  if  knocked 
down.  It  is  the  nervous  symptoms,  however,  which  are  of  the 
most  importance. 

1.  Movtal. — Loss  of  Consciousness  (of  Volition  and  Perception) 
is  commonly  complete  at  the  outset.  For  a  few  seconds  at  least 
the  patient  is  utterly  deprived  of  intellectual  power,  which  in 
slight  cases  partially  returns  in  a  few  minutes.  In  severe  cases, 
however.  Perception  does  not  return  till  after  some  hours,  and 
with  vague  ideas  of  things;  expressions  of  Thought  are  confused, 
amounting  to  delirium ;  and  after  the  first  few  minutes  or  half 
ftonr  has  passed,  the  degree  of  intellectual  obscuration  may  be 
taken  as  an  aj^pivximate  measure  of  the  amount  of  extravasor 
tion,  although  it  is  to  bo  remembered  that  there  are  some  excep- 
tional and  rare  cases  on  record  of  hsemorrhagic  apoplexy  in  which 
the  mental  faculties  were  very  slightly,  if  at  all,  impaired.  After 
some  days  the  Intellectual  powers  are  often  entirely  restored ;  but 
in  many  cases  confusion  of  Thought  and  partial  loss  of  Memory 
remain.  If  the  csise  does  not  terminate  fatiilly,  the  well-marked 
character  of  the  recovery  is  a  strong  presumption  that  the  symp- 
toms resulted  from  hjemorrhage,  and  were  not  due  to  softening  of 
the  cerebral  substance. 

2.  Sensorial. — Sensibility  is  usually  less  commonly  affected,  and 
less  intensely  than  mobility.  When  cutaneous  anaesthesia  is  com- 
plete, although  the  surface  so  affected  may  be  limited  in  extent, 
the  occurrence  indicates  severity  of  lesion.  In  slight  cases  there 
is  generally  only  numbness  and  tingling  of  the  tips  of  the  fingers. 
Evidence  of  Sensation  may  be  obtained  when  there  is  no  proof  of 
distinct  Volition.     During  the  profound  coma  of  the  attack  at  the 
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commenceraent,  the  dilated  pupil  and  the  half-opened  eye  indi- 
cate that  the  retina  has  lost  its  impressibility;  and  if  hearing  and 
smell  are  similarly  affected,  the  persistence  of  such  symptoms  are 
signs  of  evil  omen. 

3.  Motorial. — Paralysis  is  present  in  the  immense  majority 
of  cases,  its  characteristic  form  being  hemiplegia;  but  some- 
times it  is  general,  the  proportion  of  cases  being  as  'S4f  to  '16 
per  cent.;  and  when  the  paralysis  is  general,  the  haemorrhage 
is  rarely  limited  to  the  substance  of  the  hemispheres.  During 
profound  stupor  the  deviation  of  the  face  indicates  paralysis  on 
one  side.  In  less  severe  cases  the  condition  of  the  limbs  as  to 
Volition  is  the  guide.  The  tongue  commonly  deviates  to  the 
paraljTzed  side;  and  any  extreme  movement  of  the  face,  such  as 
crying  or  laughing,  renders  the  inequality  of  action  more 
apparent.  The  orbicularis  ocvli  generally  escapes  paralysis,  or  is 
less  affected  than  the  other  facial  muscles.  The  loss  of  motion  is 
commonly  absolute  at  first,  especially  in  the  arm,  which  is  gener- 
ally more  profoundly  affected  than  the  leg,  the  one  being  more 
completely  paralyzed  than  the  other.  Stertor,  with  involuntary 
defecation  and  micturition,  are  common.  Involuntary  controjc- 
iioTis  of  a  tonic  or  clonic  kind  are  extremely  rare  from  haemorrhage 
limited  to  the  cerebral  substance. 

The  more  common  combinations  of  symptoms  by  which  the 
existence  of  cerebral  haemorrhage  limited  to  the  medullary  sub- 
stance might  be  inferred  are — 

1.  Profound  cowia,  with  hemiplegia  on  one  side,  of  marked 
intensity,  and  without  rigidity, 

2.  Paralysis  of  both  sides,  but  one  more  profoundly  affected 
(ham,  the  other — a  rare  occurrence  in  limited  hcemorrhage. 

3.  Slight  coma,  but  paralysis  hemiplegic  and  complete, 

B,  Hcemorrhage  into  the  Ventricles  cannot  in  some  cases  be  dis- 
tinguished from  arachnoid  extravasation,  or  in  others  from  efiusion 
into  the  cerebral  substance  only,  especially  when  in  the  vicinity 
of  the  ventricles.  The  cases,  however,  which  are  less  doubtful  are 
marked  by  the  following  characteristics,  in  addition  to  the  general 
signs  of  apoplexy. 

1.  The  Mental  State, — Coma  is  very  profoundly  marked  at  the 
commencement,  and  remains  of  equal  intensity;  or  the  patient, 
after  partially  recovering  from  a  slight  seizure,  is  again  suddenly 
plunged  into  profound  coma,  from  which  there  is  no  recovery. 
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This  second  attack  is  presumed  to  indicate  the  rupture  of  the 
haemorrhage  either  into  the  ventricles  or  the  arachnoid  cavity, 
from  its  original  site  of  ejctravasation  in  the  medullary  substance 
of  the  brain  near  the  ventricles  or  near  the  surface. 

2.  Motorial  Symptoms. — Paralysis  is  complete  in  degree,  and 
Ls  developed  simultaneously  on  both  sides ;  or  after  having  been 
hemiplegic  for  a  short  time  it  becomes  general ;  when  the  coma  of 
the  second  attack  above  noticed  comes  on,  stertorous  breathing  is 
strongly  marked.  Involuntary  evacuations  follow.  The  pupils 
remain  dilated.  Deglutition  is  dangerous  and  difficult.  When 
the  paralysis  is  general  and  the  coma  profound,  it  is  almost  a  sure 
sign  that  haemorrhage  has  taken  place  to  a  considerable  extent 
into  the  ventricles.  Rigidity  or  tonic  contraction  of  the  muscles 
is  present  in  many  cases  of  haemorrhage,  and  in  nineteen  out  of 
twenty-six  cases  occurs  in  the  paralyzed  limbs;  and  in  about  four 
out  of  twenty-six  cases  may  be  seen  in  those  of  the  healthy  side 
(Dr  Russell  Reynolds).  Its  presence  is  a  sign  of  extensive 
haemorrhage,  with  laceration  of  the  brain.  The  most  frequent 
combination  of  symptoms  indicative  of  haemorrhage  into  the 
ventricles  may  be  shortly  stated  to  be  profound  coTna,  with 
general  paralysis  and  rigidity, 

C.  Arachnoid  Haemorrhage  occurs  when  the  extravasation 
bursts  through  the  pia  mater  and  arachnoid  into  the  space  be- 
tween the  membranes,  and  such  cannot  be  distinguished  from  the 
ventricular  extravascUion  }usi  noticed.  If,  however,  the  extrava- 
sation is  immediately  subarachnoid  at  first,  and  of  limited  extent, 
it  may  be  approximately  diagnosed, — First,  By  the  nature  of  the 
premonitory  symptoms  having  partaken  of  meningeal  inflam- 
mation, such  as  by  severe  pain  in  the  head,  with  impaired 
Intelligence  and  power  of  movement.  Seco7id,  The  attack  is  less 
sudden  than  in  cases  of  congestion  or  of  central  haemorrhage,  and 
the  symptoms  are  progressively  developed. 

Tlie  following  are  the  combinations  of  symptoms  which  indicate 
the  occurrence  of  subarachnoid  haemorrhage: — 

(1.)  Complete  and  profound  corna  without  paralysis;  or  wiih 
general  paralysis  very  slightly  developed  in  intensity,  (2.)  Com- 
plete  loss  of  consciousness  without  paralysis;  but  combined  with 
rigidity  or  clonic  contractions  of  the  limbs,  (3.)  Paralysis  of 
hemiplegic  distribution  as  regards  the  limbs,  but  without  deuia- 
turn  of  (lie  features,  (he  muscles  of  the  face  not  being  implicated. 
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(4)  An  apophdk  aitaeic  uithaui  anfmtkesia,  (5.)  Irffperfectly  de- 
veloped coma mth  general  pavalyms.  (6.)  An  ap(ypUciic  attack,  of 
which  the  s]pnpioms  arc  someivhat  interdiangeable  or  rermUmU. 

Cauaea.— Among  the  most  frequent  causes  of  ajKipIexy,  eape* 
daily  in  some  constitutions,  m  an  intemperate  use  of  fermented 
liquors — a  class  of  substances  which  powerfully  excit43s,  mainly 
by  inducing  paralysis  of  fiinctions,  which  aJIuws  the  evidence  of 
excitement  to  appear  as  the  prominent  plienoraena  (Anstie), 
Alcohol  also  acta  specifically  on  the  heart  and  arteries,  causing  not 
only  teniporaiy  energetic  action  of  those  ]iarts,  but  also  oi^anie 
alterations  in  their  structure,  (Vol  l,  p.  782^  Bt  seq.)  In  the 
latter  case  the  powers  of  the  heart  are  often  permanently  aug- 
mentedj  while  the  coats  of  the  arteries,  thickened,  thinned,  or 
ulcemted^  have  their  elasticity  destroyed,  and  thus  the  tendency 
to  hsemorrhage  in  the  brain  is  incrcjusci  The  excessive  use  of 
narcotics,  as  opium  or  tobacco,  is  also  supposed  to  predispose  to 
congestion  of  the  brain,  and  consequently  to  cerebral  lisemorrhage. 

Tlie  foU owing  conclusions  have  now  been  arrived  at  from  a 
compi'ehensive  view  of  numerous  cases; — (L)  That  in  by  far  the 
greater  number  of  cases  cerebral  hjemorrhage  is  due  to  degenera- 
tions of  the  cerebral  arteries  as  its  predisposing  cause.  In  the 
smaUer  arteries  the.se  consist  of  fatty  metamorphosis,  or  simj>lB 
atrophy,  with  the  various  forms  of  consecutive  dilatation;  while 
in  the  larger  arteries  of  the  base  there  is  art&ritia,  issuing  ia 
ossification,  or  fiitty  degeneration,  or  passive  calcification.  (2.)  A 
not  entirety  rare  cause  are  true  aneurisms  of  the  large  cerebral 
arteries.  (3.)  Hypertrophy  of  the  left  ventricle  will  only  favour 
cerebral  hiBmorrhage  wlien  it  i:>ermanently  increases  the  normal 
tension  of  the  aortal  system ;  but  this  is  not  the  case  in  compen- 
sating hypertrophy  of  valvular  disease  of  the  heart.  (4.)  In  about 
one-se%'enth  of  all  eases  of  apoplexy,  neither  predisposing  diseases 
of  the  heart  nor  of  the  vessels  could  be  demonstrated  (EtJLEN- 
BEHO  in  Virchows  Archvv.,  vol  xxiv.,  p.  329;  and  Sf/den,  Soc 
Ymr-Buok  for  1862,  p.  81), 

The  connection  of  apoplexy  with  advanced  disease  of  the 
kidney  has  occasionally  attiucted  the  attention  of  pathologists; 
and  the  late  Dr,  S,  Kirkes  recently  brought  forward  some  facts  in 
proof  of  the  frequency  with  which  tlie  kidneys  are  found  diseased 
in  fatal  cases  of  apoplexy;  and  which,  to  a  certain  extent,  explain 
the  connection  between  the  renal  and  cerebral  affections  {Med. 
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Times  and  Gazette,  1835,  p.  515).  In  all  the  cases  except  one 
the  heart  was  found  enlarged — an  enlargement  due  to  the  pro- 
longed disease  of  the  kidney — ^and  generally  in  the  form  of  hyper- 
trophy of  the  left  ventricle,  without  valvular  disease.  The 
primary  disease  is  that  of  the  kidney;  then  the  heart  and  then 
the  blood-vessels  become  diseased  in  consequence  of  the  primary 
affection.  The  disease  of  the  blood-vessels  is  chiefly  in  the  form 
of  the  well-knoMm  yellowish-white  thickening  and  deposit  within 
the  coats  of  the  blood-vessels;  and  Dr.  Kirkes  believed  that  the 
disease  of  the  vessels  is  in  a  great  measure  the  result  of  the  con- 
tinual over-distension  and  straining  to  which  the  arteries  are 
subjected  by  the  unwonted  energy  with  which  an  hypertropbied 
heart  propels  the  blood  along  them : — ^the  full  force  of  the'hyper- 
trophied  ventricle,  independent  of  valvular  disease,  will  be  exer- 
cised upon  the  arterial  current. 

Extremes  of  temperature  are  likewise  powerful  predisponents 
to  apoplexy.  In  summer  the  fluids  of  the  body  tend  to  produce 
turgidity  of  the  vessels  in  some  constitutions,  and  the  tone  of  the 
capillaries  is  impaired ;  while  in  winter  the  cold  drives  the  blood 
from  the  periphery  of  the  body  to  its  central  organs,  and  con- 
sequently to  the  brain.  Sudden  and  great  vicissitudes  of  the 
weather,  as  they  rapidly  exhaust  the  nervous  power,  are  more 
frequently  fatal  than  the  uniform  continuance  of  its  extremea 

The  powerful  effects  of  moral  causes  in  producing  this  fatal 
disorder  are  well  known.  Mechanical  obstruction  is  also  a 
frequent  occasion  of  apoplexy.  If  an  obstacle,  for  example, 
bo  opposed  to  the  course  of  the  blood,  as  when  the  valves 
of  the  heart  are  diseased,  the  blood  accumulates  in  the  capil- 
lary system  generally,  and  consequently  in  the  brain;  or 
errant  clots  of  fibrin  choke  up  the  minute  cerebral  vessels. 
Apoplexy  is  still  more  common  when  the  aorta  is  diseased, 
the  force  of  the  heart,  unchecked  by  the  elasticity  of  that 
vessel,  acting  directly  on  the  brain,  so  that  its  vessels  often 
give  way  from  this  cause.  Mechanical  violence,  also,  often  pro- 
duces apoplectic  effusion.  Thus,  concussion  of  the  brain,  however 
slight,  always  produces  more  or  less  congestion  of  that  organ; 
and,  if  severe,  effusion  may  take  place  below  the  dura  mater,  or 
between  the  membranes,  or  into  the  substance  of  the  brain,  which 
may  be  extensively  ruptured. 

Apoplexy  has  been  known  to  occur  even  in  childhood.    Billard 
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gives  the  case  of  a  child  three  days  old  that  died  apoplectic  from 
effusion  into  the  left  hemisphere  and  about  the  lateral  parts  of 
the  corpora  striata.  Serres  saw  a  similar  case  in  a  child  three 
months  old.  Apoplexy,  however,  is  extremely  rare  till  puberty, 
and  only  a  few  cases  are  met  with  before  twenty.  It  is  not 
unfrequent  between  thirty  and  fifty,  while  after  fifty  it  is  one  of 
the  most  frequent  causes  of  death.  There  are  many  circumstances 
which  favour  the  disposition  to  apoplexy  in  old  age.  At  that 
period  the  capillaiy  system  becomes  impaired  in  most  organs,  and 
thus  the  veins  are  filled  with  a  greater  quantity  of  blood,  or  they 
become  congested.  The  cerebral  arteries  also  are  often  diseased; 
the  heart  has  frequently  acquired  an  abnormal  power,  driving  the 
blood  with  great  violence,  and  with  an  increased  momentum,  to- 
wards the  brain,  while  the  lungs  have  their  functions  so  impaired 
that  the  blood  is  only  imperfectly  oxygenated;  and  all  these  are 
causes  of  congestion,  and  of  tendency  to  rupture  of  the  vessels  of 
the  brain. 

Both  sexes  are  liable  to  this  affection,  and  in  nearly  equal  pro- 
portion. Those  most  liable  to  attack  are  the  florid  in  complexion, 
of  short-necked  conformation,  with  prominent  eyes,  broad  chests, 
and  protuberant  bellies,  and  sometimes  enormously  fat,  espe- 
cially if  high  livers,  sedentary,  and  indolent.  Many  thin  persons, 
with  spare  long  necks,  however,  frequently  die  from  apoplexy; 
but  it  is  probable  that  in  these  cases  the  heart  or  large  vessels 
have  been  diseased 

The  act  of  digestion,  or  rather  ftilness  of  the  stomach,  appears 
to  predispose  to  apoplexy.  Numbers  are  attacked  after  dinner. 
Sleep,  also,  associated  with  a  temporary  congestion  of  the  vessels 
of  the  brain,  is  another  predisposing  circumstance.  Thus,  of  176 
cases  examined  by  Gendrin,  97  had  been  attacked  during  sleep. 
In  the  sleep  of  a  healthy  person  the  brain  is  anaemic  (Durham). 

Many  diseases,  or  conditions  of  the  body,  predispose  to  apo- 
plexy, as  mania,  epilepsy,  suppressed  haemorrhoids,  amenorrhoea, 
and  especially  the  "  turn  or  change  of  lifer 

Prognosis. — Apoplexy  is  always  a  grave  disease,  and  the  more 
grave  in  proportion,  generally,  as  the  respiration  is  stertorous 
and  the  deglutition  difficult  Each  succeeding  attack  is  more 
dangerous  than  the  former.  The  practitioner  should  also  be 
guarded  in  his  prognosis  till  after  the  first  week  or  ten  days,  lest 
inflammation  should  come  on,  or  a  fresh  attack  destroy  the  patient. 
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Popular  opinion  (and  it  is  useful  in  pronouncing  an  opinion  to 
know  what  are  popular  beliefs)  supposes  the  patient  to  suffer 
three  apoplectic  attacks,  the  first  being  mild,  the  second  followed 
by  paralysis,  while  the  third  is  fatal  It  is  only  in  a  few 
instances  that  this  number  is  exceeded. 

In  the  congestive  form  of  apoplexy,  if  active  and  judicious 
measures  of  treatment  are  employed,  the  recovery  may  be  rapid 
and  complete ;  but  if  this  is  not  the  case,  there  is  a  liability  to  a 
more  aggravated  form,  from  which  nothing  is  more  variable  than 
the  time  of  recovery.  In  a  very  few  instances  the  patient  is 
restored  in  a  few  days,  or  in  a  few  weeks,  or  in  a  few  months,  but 
more  commonly  the  lesions  of  motion  are  permanent,  or  nearly 
so.  In  general,  however,  some  slight  improvement  takes  place 
even  in  the  worst  cases,  so  that  the  patient  recovers  some  use, 
first  of  his  leg,  and  then,  perhaps,  of  his  arm,  so  that  he  is  able 
to  walk  with  a  "  straight  leg "  and  a  dragging  foot.  The  use  of 
his  arm  returns  more  slowly  and  more  imperfectly.  This  re- 
covery is  often  preceded  and  accompanied  by  very  severe  pains, 
especially  of  the  upper  extremity,  marking  the  still  irritated  state 
of  the  brain.  The  limb,  however,  uniformly  wastes,  and  its  vital 
powers  are  so  impaired  that,  if  inflamed,  the  inflammation  seldom 
terminates  by  resolution,  but  has  a  great  tendency  to  gangrene, 
while  cicatrization  is  slow  and  difficult. 

The  commonest  occurrence  is  the  perfect  recovery  of  the  mental 
faculty,  and  the  progressive  but  much  more  gradual  return  of 
motion  and  sensibility.  Paralysis  of  motion  sometimes  persists 
in  groups  of  muscles,  such  as  those  of  the  tongue,  the  forearm,  or 
hand.  Sensibility  is  generally  firat  restored,  then  the  motion  of 
the  lower  extremity,  then  the  ann,  and  lastly  that  of  the  forearm 
and  hand.  Discordant  opinions  are  entertained  relative  to  the 
influence  of  the  electric  structures  on  the  paralyzed  muscles. 
The  late  Dr.  Marshall  Hall  was  of  opinion  that  the  muscles  of 
the  non-pamlyzed  limb  were  the  more  irritable.  The  late  Dr. 
R  B.  Todd  entertained  precisely  the  reverse  opinion.  These 
were  the  highest  authorities  of  their  day  in  this  country. 
Duchenne  draws  attention  to  two  conditions  of  paralysis  after 
apoplexy — namely,  one  directly  dependent  on  the  central  lesion, 
the  other  the  mere  result  of  inaction  for  some  time.  In  the 
former  case  there  is  contraction  of  the  muscle  as  the  result  of 
increased  spinal  action,  uncontrolled  by  the  central  ganglia  of  the 
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bmin — in  the  latter  form  the  muscles  are  flaccid.  Active  tonic 
contraction  of  the  muscles,  distinct  from  simple  shortening  of  the 
flexors,  lie  considers  as  indicating  inflammatory  action  in  the 
walls  of  the  cyst;  but  this  db^tinction  is  one  which  requires  cor- 
roboration  or    contradiction    by    subsequent    observation    (Dr. 

EUSSELL  KeYKOLDS). 

No  doubt  the  prindpal  adverse  circumstances  attending 
recovery  from  apoplexy  are,  that  although  the  patient  appears 
to  be  doing  well  the  first  few  days  after  the  attack,  yet 
towards  the  close  of  the  first  week  the  brain,  in-itated  by  the 
presence  of  the  clot^  inflames  and  softens,  and  thua  induces 
another  and  a  fatal  attack  of  apoplexy.  Should  the  patient, 
however,  survive  this  dangerous  j>eriod,  he  may  continue  to  live 
many  months,  or  years,  according  to  his  age;  but  he  is  generally 
at  length  cut  ofl'  by  a  fresh  attack  of  apoplexy,  or  his  brain 
ultimately  inHame^  and  softens,  and  he  dies  in  a  typhoid  state,  as 
already  described. 

Although  it  is  the  general  rule  that  the  patient,  on  recovering 
from  the  attack,  has  the  good  fortune  to  recover  all  the  lEiculties 
of  his  mind,  yet  his  Memory  is  not  unfrequently  impaii*ed,  often 
to  such  a  degree  that  he  has  forgotten  aU  dates,  the  names  of  his 
friends,  or  even  the  names  of  things.  Broussonct,  Professtir  of 
Medicine  at  Montpellier,  had  entirely  lost  the  remembrance  of  all 
substantive  nouns,  and  another  case  is  on  record  in  which  the 
patient  lost  the  recollection  of  all  his  adjectives.  In  uome 
iDstonces  the  power  of  association  is  also  so  destroyed  that 
although  many  remember  both  names  and  things,  they  are  unable 
to  connect  the  thing  with  tlie  proper  word,  so  that  they  caU 
that  which  is  cold,  hot;  or  speak  of  night  when  they  mean  day; 
or  call  a  coffee-pot  a  wash-hand  basin.  Othei^,  again^  have  for- 
gotten how  to  read,  and  the  power  thus  lost  either  returns  sud^ 
denly,  or  they  are  obliged  to  learn  de  7iom^ 

The  attention  generally  is  vety  greatly  impaired,  and  the 
patient  is  no  longer  able  to  transact  business;  or  if  he  begins  a 
sentence,  is  unable  to  finish  it,  or  he  repeats  the  same  idea  over 
and  over  ngain>  The  passions  also  are  little  under  central,  for 
while  some  M^eop  like  children,  others  laugh  immoderately,  and 
all  are  easily  temfied,  or  otherwise  easily  influenced. 

All  these  circumstances  must  be  remembered  in  giving  a  prog* 
nosis  regarding  an  apoplectic  patient 
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Treatment — ^The  patient,  if  seen  during  the  fit,  may  be  bled  if 
the  tendency  to  death  is  by  coma,  and  if  the  pulse  be  full,  or 
hard,  or  thrilling;  if  the  vessels  of  the  neck  be  congested,  the 
heat  of  the  scalp  increased,  and  if  the  face  be  fiill  and  turgid. 
The  state  of  the  heart  ought  to  be  examined  into  first.  K  its 
action  be  vigorous,  its  sounds  normal,  and  the  heat  of  the  skin 
preserved,  blood-letting  is  still  more  required.  Slow  and  deep 
respiratory  movements,  with  stertor,  add  greatly  to  the  necessity 
of  immediate  venesection ;  and  the  beneficial  action  of  the  remedy 
is  shown  by  the  pulse  becoming  fuller,  stronger,  and  more  regu- 
lar; and  the  bleeding  may  be  allowed  to  proceed  till  an  obvious 
impression  of  this  kind  is  made,  or  until  the  pulse  begins  to  flag. 
Large  bleedings  are  to  be  avoided.  Ten  ounces  will  generally  be 
sufficient,  if  taken  at  the  first  outset  of  the  attack ;  but  if  the 
pulse  does  not  improve,  and  other  s3n2iptoms  remain  unrelieved, 
sixteen  to  twenty  ounces  may  be  taken.  The  indications  for 
blood-letting  being  thus  strongly  pronounced,  "  we  ought  not  to 
hesitate  to  open  a  vein,  regardless  of  the  age  of  our  patient "  (Mac- 
LACHLAN).  The  bleeding  ought  to  be  permitted  to  fiow  from 
a  large  opening,  in  order  to  relieve  the  congestion,  to  check,  if 
possible,  a  further  effusion  of  blood,  and  to  divert  its  active  flow 
from  the  head.  Tlie  quantity  taken  should  be  proportioned  to  the 
degree  of  stertor,  and  to  the  powers  of  the  patient.  The  head  and 
shoulders  should  be  raised  while  the  blood  is  flowing.  But,  on 
the  contrary,  if  the  pulse  be  small  and  slow,  feeble,  or  almost  im- 
perceptible, the  skin  cold  and  clammy,  with  a  tendency  to  death 
by  syncope,  then  no  advantage  is  to  be  gained  by  the  abstraction 
of  blood  at  this  time  and  in  this  way.  Blood-letting  is  therefore 
contra-indicated  under  the  following  circumstances  : — (a.)  anajmia, 
(6.)  aortic  valvular  disease,  (c.)  in  cases  commencing  with 
syncope. 

If  the  blood-letting  is  not  followed  by  some  degree  of  conscious- 
ness, it  may  be  inferred  that  the  amount  of  blood  effused  is  con- 
siderable, and  that  the  patient  in  all  probability  will  not  recover. 
Still,  perhai)S,  an  additional  chance  may  be  given  by  applying 
to  the  head  cold  cloths,  or  crushed  ice  in  a  bladder,  leeches  to  the 
temples,  and  mustard  cataplasms  to  the  feet;  also  by  placing  a 
drop  or  two  of  croton  oil  on  the  tongue,  and  by  throwing  up  a 
cathartic  enema  of  castor  oil  or  other  purgative.  At  one  time 
every    case  of   apoplexy    was    treated    by   blood-letting;    and 
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statistics  prove,  of  sncb  indiscrimiQate  practice,  that  the  more 
freely  the  blood  was  taken  away  the  greater  was  the  mortality 
(Cop man).  Borne  PhyBicians  are  opposed  to  any  considemble 
bleeding  during  the  fit,  cooBidering  that  the  bony  structure  which 
coti tains  the  brain  removes  all  atmosplieric  pressure  so  entirely 
as  to  cause  that  organ  at  all  times  to  contain  an  equal  quantity  of 
blood.  A  space  within  the  head  for  a  very  sensible  expansion  and 
eoutmction  at  each  pulsation  of  the  heart  is  opposed  to  such  a, 
belief,  wliile  jios^mo^-iem  examination  shows  the  brain  to  contain 
very  different  quantities  of  blood,  being  sometimes  gorged  and 
sometimes  blanched  of  that  fluid.  These  facts  distinctly  show 
that  some  arrangement  exists  fur  regulating  the  quantity  of  blood 
sent  to  the  brain ;  and  we  ought,  therefore,  in  a  disease  of  this 
moment,  to  follow  the  dictates  of  a  long  experience,  rather  than 
the  eonclu.sions  of  a  fallacious  reasoning. 

When  emetics  are  now  spoken  of,  it  is  generally  witli  the 
view  of  condemning  them.  The  physiological  phenomena  which 
attend  their  action  increase  the  determination  of  blood  to  the 
head,  as  is  now  well  known;  and  the  action  of  vomiting  may  be 
fatal  in  such  cases.  After  the  patient  has  in  some  degree  revived, 
and  the  congestion  removed,  some  time  for  the  absorption  of  the 
blood  eflFused  should  be  allowed  before  deciding  upon  the  future 
treatment  Any  very  lai^e  depletion  after  that  point  is  gained 
would  rather  facilitjite  extravasation  than  pi*event  it  A  few 
hours,  then,  having  elapsed,  the  conduct  of  the  practitioner  should 
be  guided  by  the  occurrence  or  not  in  the  patient  of  pitin  of  the 
heml,  which  may  be  taken  m  a  measure  of  the  fulneas  of  the 
brain,  and  its  tendency  to  inflammation.  If,  therefore,  there  be 
pain  in  the  head,  ten  to  twelve  leeches  should  be  applied  from 
time  to  time  till  that  symptom  is  entirely  relieved ;  or,  supposing 
the  pulse  to  be  full  and  strong,  and  the  patient  fix^e  from  bead- 
ache,  yet,  under  these  circumstances,  leeches  should  be  applied 
to  the  head,  to  subdue  that  re-action  which  so  generally  takes 
place  from  the  fourth  to  the  seventh  day. 

The  further  treatment  of  tlie  case  is  by  moderately  purging  the 
patient,  both  as  a  means  of  relieving  the  head  and  of  impro\'ing 
the  secretions  of  the  alimentary  canal,  whicli  are  often  black  and 
fetid  Active  purgatives  generally  do  good.  Five  grains  of 
calomel,  with  a  drachm  of  compmtiul  jalap  powder,  given  as 
soon  Bs  the  patient  can  swallow,   and   followed  up  by  black 
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diuught,  or  by  an  ounce  of  sulphate  of  magnesia  with  camphor 
mixture  every  four  or  six  hours,  and  continued,  according  to  its 
effects,  for  a  greater  or  less  length  of  time,  are  the  best  means  we 
have  for  promoting  recovery,  and  for  preventing  a  relapse.  These 
prescriptions  are  recommended  on  the  supposition  that  the  attack 
has  been  associated  with  simple  plethora.  In  many  ca.ses,  how- 
ever, it  is  a  consequence  of  hypertrophy  of  the  heart,  without 
valvular  disease.  And  in  such  cases  less  blood  should  be  taken, 
and  eight  to  ten  minims  of  digitalis  may  be  added  to  each  dose  of 
the  purgative  medicine.  If  the  power  of  swallowing  is  in  abey- 
ance, then  three  or  four  drops  of  croton  oil  should  be  put  on  the 
back  part  of  the  tongue,  and  stimulating  enemata  thrown  up  the 
rectum.     The  following  are  recommended  by  Dr.  Tanner : — 

1.  Enema  of  Turpentine  and  Castor  Oil, — ^R.  Olei  Ricioi,  Olei  Tere- 
binthinae,  a  a  Jiss.;  Tinctune  Aaafoetida,  3iL;  Decocti  Avenae,  Jxii.; 
miscef  fiat  eDcma.  To  be  thrown  up  the  rectum  by  means  of  a  long 
stomach-pump  tube. 

2.  Croton  Oil  Enema, — R.  Olei  Kicini,  Olei  Terebinthinae,  a  a  ^i.; 
Olei  Crotonis,  lT\^vi. ;  Decocti  Avence,  Jiv. ;  miscey  fiat  enema. 

Although  turpentine  is  objected  to  by  some,  on  account  of  the 
intoxicating  effects  which  it  is  sometimes  apt  to  produce,  it  is 
nevertheless  an  eflicient  remedy  where  torpor  and  insensibility 
exist.  It  is  of  great  importance  to  empty  the  rectum  and  lower 
boweL  In  cases  where  the  ability  to  swallow  is  lost,  a  drop  or 
two  of  croton  oil  with  five  grains  of  calomel,  rubbed  up  with 
fresh  butter,  may  be  laid  on  the  back  of  the  tongue. 

If  the  intestines  are  distended  by  gases,  an  enema  of  castor  oil 
and  rue  may  be  given : — 

3.  Castor  Oil  and  Rue  Enema, — R.  Confectionis  Hutse^  3i'  >  ^^^i  Iticini, 
5i. ;  TinctursB  Asafcetidee,  3ii. ;  Decocti  Avense^  JviL;  misce  {Practice 
of  Afedicine,  4th  editioD,  p.  653). 

All  apprehension  of  a  relapse  being  at  an  end,  tlie  patient  is  in 
general  most  willing  to  believe  that  the  palsy  which  may  remain 
is  a  mere  local  disease,  and  to  submit  to  any  treatment  for  its 
removal  The  ancients  applied  the  actual  cautery  to  the  extre- 
mities, to  the  coronal  suture,  or  to  the  occiput,  but  without  any 
beneficial  success.  The  modems  have  had  recourse  to  blisters,  to 
friction,  to  electricity,  and  to  strychnine;  but  every  attempt  to 
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act  locally  on  the  muscular  Bystem  is  prejudicial  so  long  as  any 
central  irritation  exists.  (See  "Paralysia")  Active  or  passive 
exercise  of  the  muscles  are  remedies  highly  beneficial 

Dietetic  Treatment — ^The  diet  of  the  patient  should  be  low,  till 
all  apprehension  of  a  relapse  is  past,  and  limited  to  milk,  boiled 
vegetables,  light  puddings,  and  fish.  At  no  subsequent  period 
ought  he  to  indulge  in  a  full  animal  diet,  or  to  drink  imdiluted 
wines.  At  the  same  time,  too  lowering  a  regimen  is  to  be 
avoided,  as  thereby  the  irritability  of  the  system  and  the  heart's 
action  generally  is  increased.  All  the  causes  of  the  disease 
already  fully  referred  to  should  be  avoided,  counteracted,  or 
overcome. 

KMMATOIAA  OP  THE  DURA  UATKK—HcemaUynuu 

Definition. — Sanguineovs  flattened  masses  composed  of  fine 
layers  of  fibrin  spread  to  a  greater  or  less  extent  over  the  dura 
mater,  accompanied  by  small  extravasations  which  are  converted 
i/rUo  pigment.  By  repetition  of  the  process  numerous  layers  come 
to  be  deposited  one  upon  the  other.  Numerous  and  large  blood- 
vessels form  in  these  layers;  and  from  these  vessels  renewals  of  ilie 
hxjemorrhage  occur.  Tlie  disease  is  chronic,  and  termi/nates,  after 
continued  cephalic  suffering,  generally  suddenly,  with  symptoms 
of  apoplexy. 

Pathology. — ^These  tumors,  of  bloody  formation  seem  to  occur 
in  connection  with  more  or  less  inflammation  of  the  dura 
mater.  The  efiusion  of  blood  between  the  dura  mater  and  the 
arachnoid  is  not  in  most  cases  a  primary  occurrence,  but  the 
productive  results  of  inflammation  first  occur;  and  the  new 
growth  is  developed  into  a  fibrous  membrane  traversed  by  a 
copious  net-work  of  new-formed  blood-vessels.  It  is  from  the 
rupture  of  these  vessels  that  extravasations  proceed  (Virchow, 
Weber).  The  lesion  is  sometimes  described  as  due  to  intra- 
meningeal  apoplexy,  with  false  membranes  on  the  dura  mater; 
but  the  false  membranes  which  are  the  result  of  the  chronic 
inflammation  precede  the  apoplectic  phenomena.  The  hoRnfudoma 
often  attains  a  considerable  size.  It  may  be  from  four  to  five 
inches  long  by  two  and  a  half  inches  broad  and  one  half  to  three 
quarters  of  an  inch  thick.  It  is  generally  of  a  flattened  circular 
form,  with  a  central  elevation.     The  long  diameter  is  parallel  to 
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the  falciform  process.  The  tumor  generally  occurs  on  one  side  only; 
or,  if  bilateral,  one  is  more  developed  than  the  other.  The  affection 
appears  to  occur  only  in  the  adult,  and  generally  after  the  age  of 
fifty.  In  recent  cases  very  fine  layers  of  fibrin  are  found  to  a 
greater  or  less  extent  spread  over  the  surface  of  the  dura  rruiter, 
Hy  repetition  of  the  inflammatory  process,  numerous  layers  of 
fibrin  become  deposited  one  upon  the  other;  and  much  more 
numerous  and  larger  blood-vessels  form  in  these  layers  than  are  to 
be  met  with  in  the  dura  mater  itself  From  these  new-formed 
vessels  the  haemorrhage  proceeds  which  gives  rise  to  the  forma- 
tion of  the  hcerrujUoma,  and  its  cystic  enclosure  is  formed  by 
the  extravasation  taking  place  between  the  layers  of  the  feJse 
membrane  (ViRCHOw). 

Symptoms  may  extend  over  several  months,  and  consist  in 
general  weakening  of  the  Memory  and  of  the  Intelligence ;  the 
occurrence  of  giddiness ;  and  of  continuously  intermittent  general 
or  local  pain  in  the  head.  At  a  later  period  an  aggravation  of 
all  these  plienomena  occurs,  with  transitory  losses  of  conscious- 
ness from  the  momentary  arrest  of  cerebral  circulation.  Som- 
nolence and  apathy  prevail,  with  weakness,  and  generally  one- 
sided paralysis  of  the  extremities,  which  may  soon  disappear. 

Treatment — Is  more  or  less  expectant.  The  newly  formed 
niemV)ranes  tend  to  undergo  retrograde  change,  and  thus  finally 
«lisappear.  To  effect  this  end  is  therefore  the  object  of  any 
rational  treatment,  which  must  be  based  on  the  special  history 
of  tlie  individual  case,  especially  as  to  the  previous  existence  or 
not  of  syphilis. 

Section  III. — Cephalic  Diseases,  characterized  by  Exalted, 
Perverted,  or  Suspended  Functional  Activity. 

This  group  may  be  illustrated  by  the  diseases  known  as  chorea, 
qnlepfty,  hydrocephjoliis,  insolatio,  and  insanity. 

ST.  VITUS'S  DJlSCE— Chorea. 

DefinitioiL — An  irregular  convulsive  action  of  the  voluntary 
muscles,  of  a  clonic  hind,  especially  of  the  face  and  extremities, 
they  being  eitlier  entirely  ivitJulratvn  from  the  control  of  Volition, 
or  but  little  under  tlie  direction  of  the  Will 

Pathology. — ^The  history  of  this  disease  is  a  sad  picture  of 
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superstition.  As  late  as  the  close  of  the  fifteenth  century  it 
tiot  appear  to  have  been  studied  by  physicians,  but  was  supj>08efl 
to  depend  on  superDatuiul  causes  or  "demoniacal  possession/' 
In  Germany  it  was  said  for  two  centuries  to  have  been  epidemic, 
and  the  patients,  probably  many  of  them  maniacs,  were  wont  to 
join  in  frantic  dances;  and  as  late  as  1673  they  went  in  pi^oces- 
sion  to  the  church  of  some  iavourifce  saint,  of  whom  St,  John,  St 
Guy,  and  St,  Vitus  were  the  most  reputed.  Hence  the  name  of 
St.  Vitus  s  Dance,  by  which  the  disease  is  sometimes  described. 
As  physical  remedies  were  supposed  to  be  unavailing  in  such  a 
disorder,  the  priests  Sc*dd  masses,  sung  hymns,  and  sought,  by  such 
means,  to  exorcise  the  foul  fiend. 

The  morbid  appearances  of  the  body  which  have  been  obBei*ved 
in  caBes  of  chorea  have  not  as  yet  thrown  much  light  ,00  its 
pathology*  Sydenham,  Cnllen,  Eostan,  Bright,  Stoll,  Pinel,  and 
others,  who  have  had  frequent  opportunities  of  examining  cases  of 
this  disease,  failed  to  detect  any  other  morbid  appeai^ances  than 
those  which  were  commonly  seen  in  other  aftections  of  the  brain 
and  spinal  cord.  Accordingl}'',  many  various  pathological  viewB 
are  entertained  regarding  this  disease,  which  may  be  chtssed  m 
follows:^!.)  By  some  pathologists  it  has  been  regarded  as  a 
disorder  entirely  functional  or  dynamic,  and  independent  of 
oi^anic  change.  (2.)  It  is  also  believed  by  some,  and  not  without 
good  reason,  tliat  the  blood,  at  all  events  in  some  cases,  is  prim- 
arily dise-ased,  or  becomes  so  constitutionally,  the  precise  nature 
of  the  change  being  as  yet  unknown.  (3,)  Associated  with  some 
other  diseases,  whose  pathology  is  better  known,  it  has  been 
regarded  either  as  a  concomitant  feature,  or  as  a  necessary  conse- 
quence of  their  previous  existence;  such,  for  instance,  aa  rkeunui- 
tiam,  and  disea^s  of  the  fwari. 

Much  evidence  has  been  brought  forward  in  favour  of  the 
humoral  or  rheumatic  character  of  the  disorder.  Dr.  Copland 
has  the  merit  of  having  been  the  first  t4)  indicate  the  complica- 
tion of  choi-ea  with  that  class  of  diseases,  (London  Medmxl 
Repmitory,  vol  xv.)  His  views  have  been  subsequently  con- 
firmed by  Dra  Prichard  and  Roeser,  and  more  recently  by  the 
eklx)rate  researches  of  Dr.  Begbie  and  Dr.  See-  Numerous 
instances  have  also  been  adduced  by  Andral,  Bouillaud,  Bright, 
Mackintosh,  Watson,  R  B.  Todd,  Kirkes,  and  others,  in  which 
diseased    conditions  of   the  heart  and  pericardium  have  been 
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attended  with,  or  have  given  rise  to,  spasmodic  diseases  of  the 
nature  of  choi^ea,  paralysis,  mania,  or  dementia;  and  the  evidence 
of  these  writers  is  amply  sufficient  to  prove  that  a  considerable 
number  of  individuals  affected  with  chorea  have  suffered  from 
cayxLiac  or  synovial  rheumatism  previously.  Dr.  Sidney  Ringer 
has  observed  one  or  two  cases  of  chorea  with  considerable  eleva- 
tion of  the  temperature,  but  without  any  of  the  ordinary  evi- 
dences of  rheumatism.  He  believes  such  cases  may  tend  to 
show  that  even  in  those  in  whom  there  has  been  no  evidence 
of  previous  rheumatism,  it  nevertheless  probably  existed,  but 
was  latent  in  respect  of  all  the  symptoms  except  elevation 
of  the  temperature.  But  it  is  unquestionable  that  all  have 
not  so  suffered ;  and,  indeed,  the  history  of  the  majority  of  the 
cases  clearly  shows  that  chorea  has  a  more  intimate  connection 
with  mental  disease,  such  as  imbecility,  or  even  insanity,  than 
with  perhaps  any  other  morbid  state.  The  presumed  blood-con- 
dition, similar  to  that  which  exists  in  rheumatism,  can  only  thus 
be  regarded  as  one  of  many  occasional  causes,  the  real  essence  of 
the  disease  being  a  perverted  nervous  function,  as  Dr.  Reynolds 
writes,  and  with  whose  remarks  I  am  pleased  to  find  the  views 
here  stated  agree. 

Cardiac  affections  are  apt  to  supervene  in  cases  of  chorea,  differ- 
ing in  kind  as  well  as  in  degree,  namely, — (1.)  Rheumatic  endo- 
carditis, or  pericarditis,  resulting  in  organic  change;  (2.)  Func- 
tional derangement  and  cardiac  murmurs,  due  to  an  impoverished 
condition  of  the  blood  (Romberg);  (3.)  A  chronic  aifection  of 
the  heart  itself,  "  evidenced  by  the  existence  of  a  systolic  murmur 
at  the  left  apex,  which  cannot  be  referred  to  inflammation  or 
organic  change  of  the  mitiul  valve,  which  has  not  the  usual 
accompaniments  of  a  hsemic  murmur,  but  which  does  seem  plaus- 
ibly ascribable  to  disordered  action  of  the  muscular  apparatus 
connected  with  the  valve  "  (Walshe). 

As  in  the  case  of  most  diseases  expressed  during  life  merely  by 
perverted  functional  activity,  morbid  anatomy  is  often  at  fault 
Our  means  and  appliances  for  the  accurate  appreciation  of 
nervous  lesions  especially  are  but  rude  compared  with  the  fine 
and  delicate  textures  with  which  we  have  to  deal.  When 
patients  suffering  from  chorea  have  died,  and  the  brain  has  been 
carefully  examined,  the  most  experienced  observers  have  failed  to 
detect  any  lesions  by  which  the  occuirence  of  the  sjTnptoms 
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could  be  exj>Uiiiied.     Thk  negative  evidence  no  doubt  poiuts  to 
aome  morbid  coaditlon  of  tbc  blood  as  an  essential  element  in 
chorea.     Rostan  had  once  an  opportunity  of  examining  a  woman 
npwai'djj  of  fifty,  and  who,  fi-om  her  chUdhood,  had  laboured 
under  chorea  of  the  whole  of  the  left  side  of  the  body,  and  of 
which  the  limbs  were  atrophied.     *'  I  expected  to  find/'  he  says, 
*'  atrophy  of  the  right  side  of  the  brain,  but  there  was  nothing 
morbid;  at  least,  after  a  most  careful  examination,  I  could  see 
nothing,"    Dn  Bright  has  given  one  case  which  he  had  an  oppor- 
tunity of  examining,  and  which  gives  equally  negative  results. 
It  was  that  of  a  young  woman  aged  seventeen,  who  had  formerly 
laboured  under  this  disease.     She  had  been  free  from  it  for  four 
years,   when    she    formed    an    attachment,  was    forsaken,   was 
attacked  with  chorea^  and  died.     The  attack  waa  of  great  severity; 
she  tossed  herself  about  in  all  directions,  bit  her  tongue,  and  was 
with  difficulty  in  any  degree  controlled    On  examination,  there 
was  a  slight  effusion  into  the  araehnoid  cavity,  more  jnincia 
crmiita  than  usual,  and  five  or  si^  bony  jjlates  opposite  the  emula 
€quim('-—j>henom(^n&  common   in  many  diseases  of  the  brain  or 
cord,  and  of  coui'se  incapable  of  having  any  pathological  signifi- 
cance assigned  to  them  in  relation  to  choi^a.     It  is  equally  impos- 
sible to  fix  upon  any  other  organ  or  part  of  the  body  in  which 
anything  like  constant  structui-al   lesions  have  been  observed, 
susceptible  of  being  associated  in  explaining  the  nature  of  chorea* 
The  structuT-es  which  most  obviously  manifest  disordered  actioTi 
during  life  are  the   nerves  and  muscles;  and  for  the  following 
rcJisons  we  are  led  to  believe  that  they  are  maintained  in  their 
disturbed  and  excited  state  by  some  morbid  condition  of  the 
centnd   ]>arts  of  the  bniin,  and   not  of  the  spinal   cord,  either 
directly  or  by  reflex  action. 

1.  Chnic  3}?amn,  of  ttie  incessantly  repeated  character  peculiar 
to  chorea,  is  not  a  plienomenon  of  persistent  spinal  irritation; 
while  tonic  ^mam  ia  a  mark  of  such  a  condition  (Reynolds). 

2.  The  niovenients  can  generally  be  in  some  measure  controlled 
by  the  Will,  unless  they  are  very  severe;  and  even  then  they  are 
80  controlled  to  some  extent  (Reynolds). 

S.  The  spasmodic  contractions  cease  during  sleep,  whereas 
phenomena  of  an  excito-motor  character  are  increased  by  the 
removal  of  Volition,  Fixing  the  attention  also  to  some  other  object 
likewise  diminishes  the  intensity  of  choreic  movement  (Reykoids). 
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4.  Tlie  special  occasions  of  increase  or  of  induction  of  choreic 
movements  are  the  attempts  at  volitional  action  and  emotional 
changes  (Reynolds). 

5.  The  phenomena  of  chorea  during  life,  in  accordance  with 
the  views  expressed  by  Drs.  K  B.  Todd  and  Carpenter,  which  are 
now  very  generally  received,  tend  to  refer  the  exciting  cause  of 
the  disease  to  changes  going  on  in  the  central  ganglia  of  the  brain, 
such  changes  being  expressed  in  a  healthy  state  through  "  Volition, 
Perception,  or  Emotion,  or  the  balancing  and  co-ordinating  of 
movements." 

6.  Experiments  on  living  animals,  and  observations  in  morbid 
anatomy,  tend  to  prove  that  injuiy  to  the  optic  thalami  is  pro- 
ductive of  considerable  disturbance  to  the  movements  of  the  body. 

7.  An  opportunity  was  afforded  me  when  Pathologist  to  the 
Glasgow  Royal  Infirmary,  of  examining  carefully  a  case  of  chorea, 
which  terminated  fatally  after  a  most  violent  attack,  the  acute 
symptoms  lasting  ten  days.  The  result  of  the  examination 
showed  some  decided  changes  in  the  corpora  striata  and  optic 
tludaTYii,  sufficiently  indicated  by  the  following  observations: — 

"  The  specific  gravity  of  the  corpora  striata  and  tluUami  optici  was 
different  on  the  two  sides  of  the  brain :  those  on  the  right  side  were  of 
the  specific  gravity  of  1-025,  those  ou  the  left  side  of  1*031 ;  and  this 
difference  api)eared  from  the  hydrostatic  experiments,  as  well  as  from 
those  made  with  the  gravimeter,  confirming  in  some  measure  the  accuracy 
of  the  general  result. 

"  The  vascularity  also  of  these  central  parts  of  the  brain,  when  com- 
pared with  the  grey  matter  of  the  spinal  cord,  which  was  healthy,  was 
80  well  marked  as  to  leave  no  doubt  of  its  abnormal  increase. 

**  Microscopic  examination  confirmed  the  existence  of  increased  vascu- 
larity, for  numerous  capillary  vessels,  in  unusual  abimdance,  existed  in 
every  section  examined.  Some  of  these  were  irregularly  dilated,  as  in  a 
varicose  condition,  and  were  filled  to  a  greater  or  less  extent  with  the 
red  corpuscles  of  the  blood.  The  amount  of  granular  substance  in  these 
parts  of  the  brain,  on  both  sides,  appeared  to  bo  greater  in  proportion  to 
the  fibrous  substance  than  in  the  same  parts  of  healthy  brain  with  which 
I  compared  them  "  ("Contributions  to  Pathology,"  Glasgow  Med.  Joumai, 
No.  I.,  1853). 

The  late  Dr.  R.  B.  Todd  remarked  that  "  further  observations 
on  this  subject  are  greatly  needed,  and  will  no  doubt  throw  great 
light  on  the  pathology  of  chorea  and  other  allied  affections." 
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Dr.  Walshe,  the  Emeritus  Professor  of  Medicine  of  TJniversiiy 
C!ollege,  was  the  first  to  call  attention  to  a  not  onfrequent  occor- 
renoe  in  the  course  of  chorea — ^namely,  a  high  specific  gravity  of 
the  urine.  The  high  density  of  the  urine  is  most  marked  where 
the  choreic  movements  are  most  active ;  and  no  doubt  it  indicates 
increased  waste  of  tissue,  consequent  on  the  disturbed  state  of  the 
muscles  and  nerves  {Lancet,  Jan.  27, 1849,  p.  85).  In  the  acute 
case  of  chorea  so  carefully  recorded  by  Dr.  Walshe,  four  phases 
were  observed  in  the  characters  of  the  urinary  discharge,  namely, 
— During  the  first  five  days  it  was  ''febrile;"  that  is,  of  high 
specific  gravity,  deep  brownish-gold  colour,  strong  urinous  odour, 
and  depositing  lithates  in  abundance.  Second,  There  came  a 
period  diuing  which  a  great  excess  of  urea  gave  a  special  charac- 
ter to  the  fluid,  while  alternating  improvement  and  recrudescence 
marked  the  course  of  the  chorea.  This  superabundance  of  urea  is, 
in  the  present  state  of  our  knowledge,  referred  to  the  muscular 
waste  entailed  by  the  constant  convulsive  movements.  Next,  there 
appeared  oxalates  in  the  urine  passed  on  the  twenty-sixth  day, 
on  which  day  the  improvement  in  the  case  was  so  marked  that 
the  child  might  have  been  considered  convalesceni  Svhse- 
quently,  an  abundant  precipitation  of  phosphates  took  place,  the 
indubitable  result  of  previous  nervous  waste. 

These  observations,  originally  made  by  Dr.  Walshe,  were  subse- 
quently confirmed  by  the  late  Dr.  Todd,  and  by  Dr.  Bence  Jonea 

In  a  case  recorded  in  his  most  interesting  Clinical  Lectures  on 
Pa/ralysia,  Disease  of  the  Brain,  and  other  Affections  of  tiie 
Nervous  System,  where  the  urine  was  carefully  examined  from 
day  to  day  by  Dr.  Todd,  the  density  of  the  urine  was  shown  never 
to  have  fallen  below  1*019,  and  firequently  reached  1*030,  and  once 
was  found  as  high  as  1*035.  As  the  patient  improved  in  health, 
the  urine  fell  in  specific  gravity,  but  was  never  below  1*019. 
Lithate  of  ammonia  was  nearly  always  present,  and  oxalate  of 
lime  was  frequently  found  mixed  with  it.  An  excess  of  urea  was 
also  frequently  present.  In  another  case  he  records  the  specific 
gravity  of  the  urine  as  ranging  between  1*030  and  1040,  and 
afterwards  fitlling  to  1*020  and  1*022.  Generally  speaking,  he 
found  the  density  of  the  urine  highest  in  those  cases  in  which  the 
movements  were  most  general  and  most  active,  and  falling  steadily 
with  their  diminution,  and  with  the  restoration  of  a  greater  con- 
trolling power  on  the  part  of  the  patient. 
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Symptoms. — Chorea  principally  consists  in  singular  and  in- 
voluntary movements  of  one  or  more  limbs,  which  prevent  the 
patient  from  being  able  to  lay  hold  with  certainty  of  any  given 
thing,  or  to  carry  that  object,  be  it  a  spoon  or  a  glass,  with  any 
certainty  to  his  mouth,  or  to  any  other  place.  These  symptoms 
are  developed  gradually,  reach  a  certain  point  of  intensity,  remain 
at  such  a  point  for  a  variable  period,  and  it  is  often  a  long 
time  before  they  subside,  and  all  traces  of  them  disappear.  Pre- 
monitory symptoms  are  neither  frequent  nor  characteristic;  but  a 
certain  susceptibility  to  nervous  disturbance,  and  irascibility  of 
temper,  are  not  uncommon.  General  ill-health  is  not  unfrequent, 
arising  from  various  causes,  as  delay  of  menstruation,  and  consti- 
tutional morbid  states,  such  as  rheumatism,  or  the  existence  of 
some  zymotic  disease.  The  commencement  of  the  symptoms  is 
often  at  first  insidious,  but  more  commonly  gradual,  and  sometimes 
sudden.  They  consist  at  first  simply  of  restlessness,  or  of  hurried 
and  somewhat  clumsy  movements.  The  left  side  and  the  upper 
limbs  are  frequently  affected  first;  but  subsequently  the  whole 
body  is  involved.  The  lower  limbs  are  geneiullyas  much  affected 
as  the  upper,  and  the  patient  can  with  difficulty  walk  in  a 
straight  line,  or  if  he  does,  it  is  always  by  a  series  of  movements 
which  tend  towards  the  object,  counteracted  by  another  series 
which  altogether  diverge  from  it, — ^his  feet  turning  in  and  out, 
upwards  and  downwards,  in  every  possible  direction.  The  muscles 
of  the  face  and  neck  are  sometimes  seized  with  this  species 
of  convulsion,  when  the  head  is  not  only  tossed  about,  and  the 
mouth  contorted  into  the  most  singular  giimaces,  but  it  may 
require  two  or  three  persons  to  feed  him^-one  or  more  to  hold 
him,  and  another  to  watch  the  proper  moment  to  pop  the  food 
into  his  mouth.  Sometimes  the  motor  nerves  of  the  fifth  pair  are 
affected,  and  then  the  jaw  closes  with  a  loud  snap,  or  the  arti- 
culation of  voice  is  affected,  or  the  effort  of  swallowing  difficult 

Thus  the  essential  phenomena  of  chorea  are  motorial,  consisting 
of  spasmodic  involuntary  contractions  of  the  muscles,  which 
have  been  thus  classified  by  Dr.  Reynolds: — (1.)  Clonic  Spasms; 
of  great  frequency,  unattended  by  pain,  resembling  the  rest- 
less movements  of  a  child  who  has  been  irritated  or  put  out 
of  temper.  Such  spasms  occur  independently  of  any  attempt 
at  voluntary  movements,  and  are  in  slight  cases  almost  un- 
observed.     (2.)    Tlie    patient  is  agitated  by  all  sorts  of   odd 
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motions,  and  has  often  a  vacancj  of  countenance  which  give* 
him  a  fiituous  appearaiice.  These  symptoms  aits  constaiit  during 
the  day,  but  during  sleep  tJiey  generally  cease  altogether,  Tliey 
affect  both  sides,  aa  a  rule,  and  in  a  very  few  cases  one  side 
only.  The  patient  is  then  said  to  labour  under  hemichorea. 
The  child  a  health  is  generally  good;  his  pnisa  natural;  and  his 
bowels,  though  oceasiomdly  constipated,  are  by  no  means  uni- 
formly so,  but  for  the  most  patt  act  regularly.  The  spasms  ani 
generally  increased  by  ErootioDj  and,  while  they  persist  during 
the  day,  disappear  during  sleep*  The  heart  acts  regularly,  pmb- 
ably  owing  to  the  anaemic  state  generally  associated  with  chorea. 
Dr,  Addison  descrihes  a  bellows  murmur,  often  mitmi,  but  some- 
times aortic^  and  probably  due  to  the  same  cause* 

CauBea. — The  disease  frequently  attacks  children  otherwise  in 
good  health,  and  without  any  obvious  causa  When  any  cause  is 
assigned,  it  is  usually  terror.  Somebody  has  pretended  to  cut  off 
the  child's  head,  and  perhaps  has  drawn  the  back  of  a  knife  across 
the  throat;  or  a  person  dressed  in  a  white  sheet  has  personified 
an  apparitiofti  The  symptoms  have  been  known  to  foDow  the 
fright  in  a  day  or  two,  at  other  times  about  three  or  even  six 
weeks  have  elapsed  before  the  disease  became  manifest  The 
causes  producing  this  afleetion,  however,  are  generaJly  referred  to 
mental  impressions*  A  woman  in  the  fourth  month  of  her  preg- 
nancy had  a  frightfully  disgusting  object  thrown  at  her  bosom. 
She  continued  for  two  months  in  a  state  of  extreme  nei-vous 
illneas  from  this  circumstance,  but  recovered,  and  went  her  full 
time,  remarking,  however,  that  the  child  was  extxaordinarily 
lively  in  the  womb,  and  tliat  she  was  often  overcomo  with  the 
sensations  it  pix>duceA  At  birth,  the  child  (a  girl)  displayed  the 
writhing  motions  of  chorea,  and  continued  to  suffer  throughout 
life.  When  she  was  about  thirty  yeai"s  of  age  she  had  the  appear- 
ance of  an  elderly  child,  with  a  head  remai'kably  sinjJl,  and  a 
mind  hardly  removed  from  complete  idiocy  (Mato). 

Chorea  la  limited,  or  nearly  so,  to  early  life,  and  is  rarely  seen 
after  twenty  I>r,  Heberden  states  it  to  be  most  frequent  between 
the  ages  of  ten  and  fourteen,  and  also  that  it  is  more  common  in 
the  female  than  in  the  undo,  three-fourths  of  the  patients  under 
his  care  ha\4ng  been  femalea  Dr.  Eufis  regards  the  ages  from 
five  years  to  fifteen  as  the  most  liable  to  chorea;  and  that  girls 
are  three  times  more  frequently  sufferers  than  boys.    Dr,  Todd's 
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experience  shows  that  chorea  generally  occurs  between  nine  and 
fifteen  years  of  age.  It  is  really  a  disease  of  childhood;  and 
although  symptoms  somewhat  resembling  those  of  chorea  are 
sometimes  seen  at  the  adult  period  of  life,  and  at  more  advanced 
ages,  still  such  cases  are  exceptional ;  and  it  may  be  questioned 
whether  they  are  due  to  exactly  the  same  morbid  condition  as 
that  which  gives  rise  to  the  ordinary  clonic  convulsions  of  early 
life.  The  probable  influence  of  the  rheumatic  constitutional  state, 
or  of  some  other  unknown  constitutional  diathetic  condition,  has 
been  already  noticed. 

Prognosis. — The  recovery  of  the  patient,  with  very  few  excep- 
tions, may  be  always  prognosticated.  Tlie  disease  will  in  general 
gradually  decline,  with  complete  removal  of  the  spasms.  The 
mean  residence  in  hospital  for  cases  of  chorea  has  been  found  to 
be  thirty-one  days  (RuFz).  Those  cases  only  are  apt  to  terminate 
fatally  which  occur  during  an  attack  of  rheumatism  or  pericar- 
ditis, or  when  the  disease  assumes  an  intensely  acute  form,  the 
patient  losing  rest  at  night  and  becoming  exhausted ;  then  emacia- 
tion progi-esses  rapidly,  and  death  occurs  in  from  nine  to  twenty 
days.  (See  account  of  such  a  case  by  Dr.  Wm.  Weir,  in  Olaagow 
Medical  Journal,  No.  I.,  1853.)  Dr.  Walshe  s  experience  leads 
him  to  believe  that  when  the  disease  is  slowly  ushered  in,  it  is 
more  obstinate  and  enduring  than  when  it  is  suddenly  developed. 
An  irregularly  remittent  course  he  regards  as  an  inherent  quality 
of  the  disease,  {Lancet,  1.  c.) 

Treatment — The  indications  of  cure  are, — (1.)  To  remove,  if 
possible,  all  morbid  states  of  the  body  which  may  tend  to  aggra- 
vate the  disease,  such  as  constipation,  ancemia,  amenoirhcea, 
worms;  (2.)  By  well-regulated  purgative  medicines,  to  subdue 
any  cerebral  congestion ;  (3.)  To  sustain  the  strength  and  improve 
the  vigour  of  the  nervous  system  by  tonic  and  stimulant  medi- 
cines, by  food,  and  by  the  cold  bath. 

The  particular  tonic  is  not  of  much  moment  Dr.  Wood  recom- 
fnends  the  powder  of  the  black  snake  root  {cimicifuga),  in  doses 
of  from  half  a  drachm  to  a  drachm,  or  from  one  to  two  fluid 
ounces  of  a  decoction;  or  from  one  to  two  drachms  of  a  saturated 
tincture  should  be  given  three  or  four  times  a  day,  and  continued 
for  several  weeks,  the  dose  being  gradually  increased  till  it  pro- 
duces headache,  vertigo,  or  disordered  vision.  The  sulphate  of 
zinc  has  also  had  the  credit  ascribed  to  it  of  curing  a  large  num- 
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ber  of  cftaes,  beginning  with  a  grain,  in  the  form  of  a  pill,  tlw^ee 
times  a  day,  and  increasing  the  dose  till  it  reaches  seven  or  eight 
grains  daily.  The  preparations  of  iron  are  abo  frequently  resorted 
to  with  benefit. 

Dr  Wakhe  did  not  find  any  of  these  romediea  at  all  useful  in 
tlie  acute  case  he  has  described  Of  all  the  remedies  be  tried,  the 
"  extract  of  cannabis  hidica  was  followed  hy  the  most  satisfac* 
tory  results*  It  exercised  a  sedative  infltieuce  on  the  muscular 
action  in  a  maited  degree^  and  that  immediately.  Ifitixite  of 
silver  he  also  found  to  have  no  mean  influence  in  aiding  the  cure. 
The  Indian  heinp  was  ^ven  in  doses  of  one-fourth  of  a  grain  of 
the  esdrad  thrice  daily.  The  dose  was  subsequently  increased  to 
half  agrain^  and  at  the  same  time  one  grain  doses  of  nitrate  of 
silver  were  administered,  and  a  draught  containing  eight  drops 
of  dilute  fiiinc  acid,  {Lancet,  L  a)  Dr.  Corrigan  had  aLso  pre- 
viously used  Indian  hemp  with  much  success  in  chorea  {Med^ 
Times  and  Gazette,  1845,  p.  29;  also  Dublin  Bosp.  Oazdie),  The 
student  is  recommended  to  consult  a  valuable  paper  **  On  the 
Uses  of  Indian  Hemp  in  Nervous  Diseases/'  by  Professor  Russell 
Reynolds,  in  Beale*s  Archives, 

Of  other  classes  of  stimuli,  camphor  in  five  gniin  do«es  has 
aetjuired  much  reputation,  especially  after  the  dischai^es  have 
become  healthy  by  the  action  of  purgativea  Many  young 
women,  also,  who  attribute  the  attack  to  fright,  frequently  get 
well  from  the  simple  admitiiiitration  of  the  spiTit  of  nitrous  eiJier 
in  one  fluid  drachm  doses  three  times  a  day,  combined  with  the 
ofBcinal  caviplior  mvdure.  The  catalogue  of  remedies  proposed  is 
endless.  In  many  instances,  however,  the  above  mcdieinea  are 
continued  for  weeks  Avithout  any  manifest  improvement  In  such 
ci^es  the  cold  bath,  or  the  cold  shower  bath,  is  an  excellent  adju- 
vant, and,  unless  the  patient  is  suffering  from  some  structural 
disease,  the  case  uniformly  yields  to  tliis  conjoined  treatment ; 
great  care  and  attention  being  bestowed  on  regulation  of  the  diet, 
which  should  be  light,  nutritious,  and  easily  digested. 
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HYSTERIA. 

Definition, — A  campkx  morbid  condition  of  all  the  cerebral  f  tine- 
ttotiB^  of  a  chTonie  kind*,  probably  associ^itEd  n^ith  8m>i€  tnorbid 
stoUe  of  ths  emotional  ar  ae7i8ori-rru}tQr  centres,  a^id  presenting 
every  variety  of  alteration,  so  th/it  ifm  pftenoniefm  of  kydmm 
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simulate  or  mimic  the  pheruymena  of  alrnost  every  other  disease, 
while  the  Trwst  common  and  characteristic  fea/tures  of  the  affection 
are  certain  motorial  cJianges  of  a  convulsive  nature,  and  of 
paroxysmal  occurrence. 

Pathology. — ^Three  theories  have  been  entertaiTied  relative  to  the 
nature  of  this  disease,  and  to  the  primary  seat  of  the  affection : 
(1.)  Some,  with  the  ancients,  refer  it  to  a  morbid  condition  of 
the  uterus.  (2.)  Others  consider  it  exclusively  due  to  a  morbid 
state  of  the  cerebral  structures.  (3.)  A  third  class  refers  the 
phenomena  to  a  morbid  excitability  of  the  whole  nervous  system, 
which  renders  it  liable  to  be  thrown  into  disorder  by  causes 
insufficient  materially  to  disturb  its  action  in  health — ^thereby 
implying  paralysis  of  some  nervous  centres.  Post-mxyrtem  ex- 
aminations of  the  bodies  of  those  who  have  died  from  other 
diseases  while  suffering  from  hysteiia,  have  yielded  negative 
re8ult& 

Symptoms. — ^The  forms  and  degrees  of  hysteria  are  so  numerous 
that  the  difficulty  of  describing  this  disorder  is  very  great.  The 
modifications  of  age,  temperaknent,  states  of  nervous  sensibility, 
physical  and  moral  education,  and  grades  of  society,  so  influence 
its  aspect  that  it  is  only  possible  to  give  a  mere  general  outline. 
It  is  usually  divided  into  three  forms :  first,  that  which  is  char- 
acterized by  what  is  termed  the  ''globus  hystericus''  in  which  the 
sensation  of  a  ball  rising  in  the  throat,  or  a  feeling  of  suffocation, 
is  experienced  by  the  patient,  but  without  convulsions;  second, 
its  paroxysmal  form,  or  that  in  which  the  globus  hystericus  occurs 
with  convulsions;  and  iJdrd,  those  irregular  and  anomalous 
phenomena  which  often  manifest  themselves  during  the  intervals 
of  severe  attacks. 

The  milder  forms  are  those  which  terminate  without  the  forma- 
tion of  the  paroxysm.  They  commonly  begin  with  pains  in  the 
epigastrium;  in  the  left  side,  or  in  some  other  part  of  the 
abdomen;  or  the  patient  is  unusually  nervous,  her  feelings  excited 
or  depressed.  These  symptoms  having  existed  for  a  longer  or 
shorter  period,  the  patient  experiences  the  sensation  of  a  ball,  the 
*' glchus  hystericus,"  vi&iug  apparently  from  the  lower  portion  of 
the  abdomen,  and  proceeding  upwards  with  various  convolutions 
to  the  stomach,  thence  to  the  throat,  and  causing  sometimes  an 
intense  sense  of  suffocation.  At  this  point  the  slighter  forms 
frequently  cease,  but  are  followed  by  headache,  stiffness  of  the 
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neck,  general  weai'iness,  a  profuse  dischai^e  of  a  liglit-coloiired 
limpid  urine,  and  by  great  flatulence,  the  abdomen  becoming 
almost  instantaneously  diatendei 

When  hysteria  assumes  a  paroxysmal  form  or  *'fit/'  it  may  be 
preceded  by  the  pains  and  mental  feelings  which  ha^e  been 
deseriliecl;  but  not  unfi-equently  the  attack  is  sudden,  and  is 
often  caused  by  some  transitory  occurrence.  In  such  a  case  the 
patient  bui'sts  ont  into  a  fit  of  immoderate  laughter  or  ciying,  the 
(jitjhtid  hysten^us  begins  to  foim  and  to  rise^  and  no  sooner  reaehea 
the  throat  than  she  falls  to  the  ground,  apparently  unconscious 
and  violently  convulsed.  The  fit  is  now  said  to  be  foraied,  and 
while  in  genernl  tlie  convulsions  are  easily  controlled,  yet — not 
only  in  the  strong  and  pletlioric,  but  sometimes  also  in  delicate- 
looking  slight-made  girls — ^many  persons  are  sometimes  necessary 
to  res^train  the  patient,  who  wi'ithea  her  body  to  and  fro,  agitates 
her  limbs  in  various  di^rections,  and  beats  ber  breast  re|)eatediy 
with  her  arm  and  hand  During  the  fit  the  patient  also  often 
knocks  her  head  against  tlie  bed  or  floor,  tears  her  hair,  screams, 
shrieks,  laughs,  cries,  or  sobs  alternately.  The  respiration  is  slow, 
and  is  rendered  still  more  laborious  by  spasms  about  the  pharynx 
and  glottis,  so  that  the  patient  often  grasps  her  neck  and  throat, 
or  rubs  or  strikes  the  epigastrium  and  side  with  her  hand.  Dur- 
ing this  struggle  she  may  bite  her  own  arms  or  those  of  the  by- 
standers, and  will  sometimes  move  round  the  room  while  lying  on 
her  back,  by  means  of  tlie  muscles  of  the  dorsal  region.  The 
abdomen  is  often  singularly  distended  with  flatus;  but  in  other 
CBM6B  the  muscles  of  that  region  are  tense  and  irregularly  con- 
tracted The  pulse  is  in  some  cases  increased  by  the  violence  of 
the  exertion,  but  in  others  its  beat  is  natural.  The  veins  of  the 
neck  are  distended^  the  carotids  Ideating  with  more  than  usual 
violence.  Tlie  face  is  flushed,  and  **  the  head  is  generally  thrown 
back,  so  iliat  the  throat  projects;  the  eyelids  are  closed,  but 
tremulous;  the  nostrils  distended  ;  the  jaws  often  firmly  clenched; 
there  is  no  didortiojh  of  the  countenance,  and  tlie  checks  are  at 
rest,**  unless  when  giving  expression  to  some  of  the  abovo-men- 
tioned  phenomena.  The  temperature  of  the  extremities  is  often 
lower  at  the  commencement  than  natural,  so  as  to  cause  a 
momentary  shivering;  but  as  the  paroxysm  forms  the  heat  is 
usually  rcBtored^  and  sometimes  increased.  The  phenomena 
attending  the  subsidence  of  the  paroxysm  are  verj^   various; 
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sometimes  a  flood  of  tears,  a  fit  of  laughter,  or  an  exclamation,  is 
followed  by  a  great  flow  of  limpid  urine,  after  which  the  recovery- 
is  generally  rapid  and  complete.  In  other  cases  the  action  of 
the  stomach  becomes  inverted,  and  the  sympathizing  attendant, 
perhaps  watching  the  patient  with  the  tenderest  care,  receives  its 
whole  contents  over  her  person,  after  which  the  patient  may  lapse, 
most  unconcernedly,  into  a  profound  sleep.  In  others,  again,  the 
fit  only  partially  passes  off,  and  the  patient  lies,  to  a  certjiin  extent, 
sensible  of  what  is  passing  about  her,  perhaps  jaw-locked,  the  se- 
cretion of  urine  suspended,  unable  to  talk,  and  often  obliged  to  be 
fed.  The  fit  having  entirely  subsided,  the  patient  lies  exhausted 
and  unwilling  to  be  disturbed,  and  although  more  or  less  conscious 
of  what  has  passed,  she  wishes  to  be  thought  ignorant  of  all  that 
has  taken  place.  A  want  of  consciousness  may  exist  when  the  fit 
assumes  a  severe  or  epileptic  form,  but  this  is  not  a  common 
symptom  of  the  purely  hysterical  convulsion.  In  some  few  cases 
the  patient  appears  to  be  delirious,  and  makes  the  most  extraor- 
dinary noises,  such  as  barking  or  howling  like  a  dog.  The  dura- 
tion of  the  fit  is  vcr}^  various,  from  a  few  minutes  to  two,  three, 
or  more  hours.  These  fits  readily  recur,  and  no  sooner  is  one  fit 
ended  than  the  patient  suffers  from  another;  and  in  this  manner 
the  whole  attack  may  last  twelve,  twenty-four,  or  even  forty- 
eight  houi-s.  In  general  the  intervals  are  much  longer,  and  not 
subject  to  any  general  law  of  recurrence,  except  that  they  are 
more  common  about  the  period  of  menstruation. 

In  the  inter\^al  between  fits,  the  sjinptoms  are  extremely 
anomalous  and  irregular,  and  more  strange  and  difficult  to  describe 
than  even  those  of  the  paroxysm.  Some  have  their  senses  so 
ncutc'ly  alive  that  although  the  window  and  bed-curtains  may  be 
drawn,  still  they  are  pained  with  light,  and  the  slightest  noise 
distresses  them.  In  some,  agsiin,  the  sense  of  touch  is  so  exquisite 
that  they  can  scarcely  bear  the  weight  of  the  bed-clothes ;  and  to 
others  (xlours  are  similarly  intolerable.  Besides  this  extreme 
acuteness  of  the  senses,  others  suffer  pains  under  or  in  the 
niannnie,  known  to  surgeons  as  the  "hysterical  breast,"  lumbar 
pains,  pains  in  the  hip-joint,  headache  fixed  to  one  spot,  clavua 
hystericus,  and  palpitation.  Pain  in  the  region  of  the  spine  is 
abo  frequent,  and  often  so  intense  and  so  exquisitely  increased  by 
pressure  that  it  has  often  been  mistaken  for  ulceration  of  the 
intervertebral  cartilages.    The  late  Sir  B.  Brodie  recorded  that  he 
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had  men  numerous  instances  of  young  ladies  condemned  to  the 

horizootal  posture,  and  to  the  torture  of  ksues  and  setons  for 
gucceasive  years,  wliom  air,  exercise,  and  cheerful  occupation 
juld  Lave  cured  in  a  few  weeka  As  to  painful  affections  of  the 
joints,  it  has  been  stated  by  the  same  high  authority,  tliat  at 
least  four-fifth  a  of  the  females  among  the  higher  classes  who  are 
supposed  to  labour  under  diseases  of  the  joints  are  suffering  from 
hysteria,  and  from  nothing  else.  The  morbid  sensibility  is  chietiy 
in  the  integuments,  as  in  the  case  of  the  hip-joint,  and  if  they  are 
slightly  pinched  or  drawn  from  the  subjacent  parts,  the  patient 
complains  more  than  when  the  head  of  the  femur  is  pi*essed 
against  the  acetabnlum.  There  is  likewise  no  wasting  of  the 
ybdei  muscles,  nor  flattening  of  the  nuiies^  nor  painful  starting  of 
the  limbs*  In  some  instances  tlie  patient  becomes  paraplegic, 
and  is  unable  to   walk,  while  others  suffer  temporarily  from 

It  is  the  extreme  acuteness  and  exquisite  sensibility  of  the 
senses  in  hysteria  which  has  led  those  less  skilled  in  female  arts 
to  believe  in  the  instances  of  animal  magnetism  and  mesmerinm 
they  seemed  to  exhibit  which  formerly  atti^acted  so  much  public 
attention.  A  most  interesting  account  of  tlie  vagaries  of  hysteria 
may  be  read  in  Dn  Watson's  Thirty-eighth  Lecture,  On  ifie 
Pmcti^  of  Physic, 

Diagnosis* — ^The  best  diagnostic  guide  may  be  obtained  by 
classifying  the  symptoms  according  to  Dr.  Reynold^s  plan,  as 
Ibllowed  in  the  description  of  the  previous  diseases*  Thei'e  is  to 
be  noticed — 

1.  Ty.  Memial  Slate. — Volition  is  deficient  and  misdirected. 
The  Emotions  and  Ideas  exhibit  excessive  activity;  and  to  the 
combination  of  these  two  conditions  is  to  lie  attributed  many  of 
the  peculiar  and  characteristic  features  of  the  disease*  Asaeriwna 
by  the  patient  are  being  constantly  made — such  as  that  she 
ot  conta^l  her  Thoughts,  Emotions,  expressions,  or  general 
Dluntary  movements ;  or  that  she  cannot  move  this  or  that  limb, 
tliat  slie  cfinnot  open  her  eyes,  that  she  cannot  stand  or  walk ; 
and  if  she  makes  the  attempt  under  such  impressions,  she  certainly 
fails;  and  she  may  simulate  the  real  inability  so  completely,  and 
so  well,  that  it  seems  almost  incredible  that  nothing  but  defective 
Will  is  the  real  source  of  the  failure.  If,  however,  some  strong 
Motive,  Emotion,  or  Sen^tion,  come  into  operation,  she  may  for  a 
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moment  forget  her  condition,  dap  the  hitherto  moveless  hands 
together,  open  the  closed  eyelids,  and,  with  the  rapidity  and 
energy  of  robust  health,  run  across  a  room  or  up  a  staircase  with 
her  gtto^i-palsied  limbs.  It  does  not  appear  that  with  all  this 
there  is  any  intention  on  the  part  of  the  patient  to  deceive  any 
one,  more  than  herself  It  is  truly  a  morbid  mental  condition  on 
her  part,  and  she  doubtless  believes  in  the  real  nature  of  her 
symptoms.  Often,  also,  a  species  of  delirium  prevails,  in  which 
nonsensical  sentences  are  pronounced  in  an  excited  manner. 
Uncontrolled  sobbing,  sighing,  and  laughing  are  alternately 
produced,  or  accompany  each  other.  Somnambulism,  ecstasy,  or 
hysteric  coma  (which  is  rare),  may  prevail  Often  the  expres- 
sion of  the  face  is  insane.  A  listless,  abstracted,  vacant  look 
pervades  the  countenance,  as  if  the  individual  cared  nothing  for 
the  things  of  this  world.  Combined  with  this  condition  there  is 
restlessness  and  impatience  of  temper,  with  monosyllabic  talking. 

2.  SenaoriaL — The  pain  of  hysteria,  which  may  be  anywhere, 
but  most  commonly  in  the  head  and  mammary  region,  is  always 
described  as  "intense,"  "horrible,"  or  "agonizing,"  and  is  in- 
creased when  the  attention  is  directed  towards  it,  but  lessens 
when  the  attention  is  withdrawn.  The  patient  generally  shrieks 
when  the  skin  is  touched. 

3.  Motorixd  phenomena,  when  voluntary,  are  performed  slug- 
gishly and  imperfectly.  The  other  phenomena  in  connection  with 
the  motor  power  are  exhibited  in  convulsions  or  paralysia  It  is 
the  convulsive  paroxysms  of  hysteria  which  may  be  mistaken  for 
epilepsy.  When  they  occur,  it  is  almost  always  at  the  period  of 
puberty  in  young  females.  They  frequently  attend  the  menstrual 
period,  and  are  preceded  by  the  premonitory  phenomena  of 
hysteria  already  described,  and  which  re-appear  towards  the  close 
of  the  convulsions.  There  is  probably  never  complete  loss  of 
Sensibility  and  Perception.  The  spasmodic  movements  are 
general.  The  fieu^e  undergoes  little  alteration.  There  is  commonly 
a  contractile  movement  of  the  eyelids.  The  patient  appeal's  to 
see,  and  there  is  no  marked  change  of  the  pupil.  Foaming  at  the 
mouth  or  a  bitten  tongue  is  rare.  The  attacks  are  sometimes  of 
considerable  duration,  and  the  respiratory  movements  become 
very  disorderly.  After  the  paroxysm  luis  passed,  there  is  no 
marked  stupor,  but  merely  general  exhaustion ;  and  loss  of  Con- 
sciousness appears  to  be  very  seldom  complete,  and  never  occurs 


352  SPECIAL  PATHOLOGY— HTSTEBIA, 

at  the  outset  of  the  attack.  "The  patient,"  writes  Dr.  Watson, 
**  is  often  able  to  repeat  (although  she  may  not  always  choose  to 
confess  it)  what  has  been  said  by  the  bystanders  during  the  period 
when  she  seems  insensible.  This  is  a  point  of  distinction  well 
worth  remembering,  for  more  reasons  than  one.  It  not  only  helps 
the  diagnosis,  when  the  fact  comes  out,  but  it  suggests  certain 
cautions  to  ourselves.  We  must  take  care  not  to  say  anything 
by  the  bedside  of  a  hysterical  patient  which  we  do  not  wish 
her  to  hear;  and  we  may  take  advantage  of  her  apparent 
unconsciousness,  and  pretend  to  believe  in  it,  and  speak  of 
certain  modes  of  treatment  which  she  will  not  much  approve 
of,  but  the  very  mention  of  which  may  serve  to  bring  her  out  of 
the  fit." 

The  less  expressed  forms  of  hysteria  cannot  be  confounded  with 
the  less  expressed  forms  of  epilepsy.  The  non-convulsive  form  of 
epilepsy  is  exclusively  expressed  through  disordered  sensorial 
states,  such  as  by  vertigo  and  a  suspension  (however  brief  and 
transitory)  of  the  mental  powers.  The  non-convulsive  forms  of 
hysteria,  on  the  other  hand,  are  chiefly  expressed  in  derangement 
of  the  organic  functions  of  the  thorax  and  abdomen  (Foville, 
Watson). 

It  is  often  difficult  to  distinguish  between  the  many  painful 
affections  of  the  joints  which  arise  from  hysteria  and  the  formid- 
able diseases  of  these  parts  which  they  simulate,  mimic,  or  copy ; 
and  many  mistakes  have  been  made  fatal  to  health  and  even  to 
life.  The  character,  however,  of  the  patient,  her  time  of  life,  her 
general  good  health,  the  intermitting  nature  of  the  pain,  and  its 
following  the  course  of  the  nerve,  enable  us  generally  to  deter- 
mine with  much  accuracy  between  these  different  classes  of 
disease.  The  most  common  mistake,  however,  is  that  of  consider- 
ing the  pains  under  the  mammae  as  pleurisy,  or  disease  of  the 
liver,  or  the  abdominal  pain  as  peritonitis  or  enteritis,  thereby 
leading  to  an  abuse  of  bleeding,  blistering,  and  the  administration 
of  mercury.  The  state  of  the  pulse,  however,  the  general  good 
health  of  the  patient  ("for"  writes  Dr.  Wood,  "one  of  the  most 
striking  circumstances  connected  with  the  disease  is  the  general 
integrity  of  the  nutritive  process — the  patient  continues  plump 
and  rosy"),  and  most  commonly  the  existence  of  some  uterine 
irritation,  furnish  sufficient  grounds  for  diagnosis  between  these 
different  disease& 
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Nausea,  eructations,  borborygmi  or  tympanitis,  palpitation  of 
the  heart  with  syncopal  feelings,  frequent  micturition  of  clear 
pale  urine,  are  characteristics  of  the  hysterical  state.  A  certain 
constitution  is  also  characteristic  of  the  sufferer  from  hysteria. 
The  external  conformation  of  the  features  of  the  face  is  often  of 
itself  sufficient  to  indicate  the  existing  tendency.  The  "fades 
hysterica"  may  be  recognized  by  the  remarkable  depth  and  pro- 
minent fulness  of  the  upper  lip,  which  is  more  or  less  thick. 
There  is  also  a  fulness  of  the  eye,  with  a  tendency,  to  drooping  of 
the  upper  eyelids. 

Causes. — ^I'he  remote  causes  of  this  affection  are  rather  moral 
than  physical;  and  in  a  young  person  predisposed  to  the  disease 
almost  any  mental  emotion  will  excite  it,  as  anger,  disappoint- 
ment, jealousy,  protracted  expectation,  the  loss  of  a  husband,  a 
friend,  or  a  child ;  indeed,  all  that  brings  the  Passions,  Emotion^^t, 
or  Affections  of  the  mind  into  play  is  a  cause  of  this  disease,  and 
many  women  cannot  go  to  church,  or  witness  a  tragic  representa- 
tion, without  suffering  from  hysterical  paroxysms. 

This  disease  almost  exclusively  attacks  females  between  the 
ages  of  fifteen  and  thirty,  or  during  that  period  of  a  woman's  life 
when  the  generative  functions  are  fully  developed  and  in  their 
greatest  vigour.  Those  most  liable  are  the  unmarried  or  con- 
tinent, and  those  that  labour  under  amenorrhoea  or  menorrhagia 
The  married  woman  often  suffers  just  after  conception,  or  before 
parturition,  or  subsequently  as  a  consequence  of  protracted  suck- 
ling. The  barren  woman,  however,  is  more  liable,  and  probably 
from  her  mind  being  acted  upon  by  a  greater  number  of  exciting 
causes,  such  as  disappointment  in  the  prospect  of  being  a  mother. 
Taking  classes  of  women,  the  higher  classes,  from  their  arti- 
ficial modes  of  life,  are  greater  sufferers  than  the  lower  ordera 
But  although  this  is  a  disease  almost  peculiar  to  woman,  it 
is  not  entirely  so,  but  occasionally  affects  the  male  sex  under 
conditions  of  mingled  debility  and  excitement.  Shakespeare  makes 
Lear  exclaim,  when  Gloster  relates  the  cause  of  his  being  put 
in  the  stocks — 

**  Oh,  how  this  mother  swells  up  toward  my  heart! 
Jfyeterica  passio  ! — down,  thou  climbing  sorrow, 
Thy  clement 's  below ! " 

The  predisposition  to  the  disease,  however,  is  most  manifest  in 
that  peculiar  condition  of  the  nervous  system  for  which  we  have 
VOL.  IL  ^  2  A 
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no  more  precise  or  definite  expression  than  nervous  irritability  or 
mobilitjf — a  condition  which  is  more  common  in  women  and  chil- 
dren than  in  men,  and  more  common  in  all  persons  when  in  a 
state  of  weakness  than  when  in  the  fiill  enjoj^ment  of  muscular 
strength.  In  women  the  affection  is  more  common  about  the 
menstmal  periods,  and  immediately  after  parturition,  than  at  other 
times;  more  common  likewise  among  those  in  whom  the  monthly 
discharge  is  habitually  excessive,  or  altei^  (as  in  leucorrhcea),  or 
suddenly  suppressed,  or  more  gradually  obstructed  (as  in  the 
different  forms  of  amenorrhoea).  In  this  condition  of  mobility 
both  Sensations  and  Emotions  are  intensely  felt,  and  their  agency 
on  the  body  is  stronger  and  more  lasting  than  usual ;  continued 
voluntary  efforts  of  Mind,  and  steady  or  sustained  exertions  of  the 
voluntary  muscles,  are  difficult  or  impossible :  the  muscular  motions 
are  usually  also  rapid  and  irregular. 

'PrcignomM. — ^The  ultimate  result  of  these  cases,  though  often  long 
and  tedious,  is  always  favourable.  "  In  nine  hundred  and  ninety- 
nine  cases  out  of  a  thousand,  hysteria  is  attended  with  no  ulti- 
mate peril  either  to  mind  or  body  "  (Watson). 

Treatment — ^The  treatment  may  be  divided  into  what  should  be 
done  during  the  fit,  and  into  what  should  be  done  afterwards^     •' 

When  the  patient  falls  in  a  fit  of  hysteria,  the  first  thing  to  be 
done  is  to  loosen  everything  tight  about  her  person.  The  window 
should  be  opened,  and  the  cold  air  allowed  to  blow  over  her.  She 
should  then  be  laid  in  the  horizontal  posture  on  a  bed,  or  on  the 
floor,  as  a  means  of  rendering  the  circulation  through  the  brain 
more  equal,  and  to  enable  us  the  more  readily  to  control  the 
convulsive  movements  of  her  body.  This  being  done,  many 
modes  of  further  proceeding  may  be  followed.  Some  reconmiend, 
in  plethoric  cases,  that  the  patient  should  be  bled — a  remedy  cer- 
tainly in  many  instances  manifestly  improper,  and  in  all  of  doubt- 
ful efficacy.  When  the  jaw  is  locked.  Dr.  Wood  recommends  that 
an  enema,  consisting  of  the  yolk  of  an  egg  beat  up  with  two 
drachms  of  asafoetida,  with  half  a  pint  of  water  added,  may  be 
administered ;  or,  still  better,  an  enema  of  turpentine,  in  which 
half  an  ounce  of  turpentine  is  similarly  mixed  with  the  yolk  of 
a^  6gg>  and  half  a  pint  of  water  added.  These  remedies,  in  some 
instances,  he  adds,  instantly  remove  the  affection,  but  in  other  cases 
not  for  some  hours.  Another  remedy  is  to  fill  the  mouth  with  salt: 
^  You  generally  see  them  come  round  if  you  fill  the  mouth  with  salt." 
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The  remedy,  however,  which  supersedes  all  others,  and  is  unques- 
tionably the  best,  is  a  good  drenching  with  cold  water.  "I  believe 
there  is  more  virtue  in  cold  water  than  in  any  other  single 
remedy"  (Watson.)  If  the  patient  lie  on  the  bed,  the  head 
should  be  drawn  over  its  side,  and  a  large  quantity  of  water 
poured  on  it  from  a  considerable  height  out  of  a  pail,  jug,  or  other 
large  vessel,  and  directly  over  the  mouth  and  nose  of  the  patient, 
so  as  to  stop  her  breathing  and  compel  her  to  open  her  mouth. 
This  practice  is  generally  introduced  into  hospitals,  and  until  it 
was  adopted  it  was  not  unusual  to  see  thi-ee  or  four  patients  in 
hysteria  in  the  same  ward,  and  at  the  same  time.  Under  this 
practice,  however,  an  hysterical  case  is  rare,  and  the  fit  seldom 
occurs  twice  in  the  same  person,  and  never  becomes  epidemic. 

After  the  paroxysm  is  over,  if  the  patient  complains  of  con- 
tinued headache,  a  few  leeches  to  the  temples  may  be  necessary, 
especially  if  the  urine  be  small  in  quantity  and  high-coloured ; 
but  in  all  other  cases  leeches,  blistering,  or  cupping  should  be 
avoided,  as  tending  rather  to  aggravate  than  to  control  the 
disease.  The  next  object  is  to  regulate  the  bowels  by  such 
remedies  as  may  be  necessary,  and  at  the  same  time  to  support 
and  tranquillize  the  patient  by  stimulants,  such  as  ether  or 
aaafcetidUf  combined  with  hyoacyamua  in  the  form  of  tinc- 
ture, the  syrup  of  poppies,  or  small  doses  of  morphia.  The 
state  of  the  uterine  functions  is  next  to  be  inquired  into. 
If  leucorrhcea  be  present,  or  the  menstruation  be  profuse, 
tlie  mineral  acids,  or  the  bitartrate  of  potass,  will  be  found 
most  efficacious,  by  restoring  a  more  healthy  state  of  the 
deranged  organs. 

The  urine  is  often  suppressed  for  a  time  after  an  attack  of 
hysteria;  but  unless  the  bladder  be  sensibly,  and  perhaps  pain- 
fully distended,  no  attempt  should  be  made  to  draw  the  urine  off 
Something  more  should  be  hazarded  to  avoid  this  necessity,  for 
the  catheter  once  passed,  that  operation  will  require  to  be  per- 
formed morning  and  night,  perhaps  for  several  months. 

CATALEPSY— CataUpma. 

DeflnitioiL — A  sudden  suppression  of  Consciousness;  but  instead 
of  falling  down  convulsed,  as  in  hysteria,  the  paiients  rfiaintain 
the  position  in  which  they  w^e  wlien  tlie  attack  commenced.     The 
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tiniba  and  trurik  persist  in  a  state  of  balanced  muscular  contrac- 
tions; the  same  expression  of  countenance  which  may  cliance  to  be 
at  the  moment  of  seizure  is  preserved.  If  sitting,  the  jyatient  con- 
tinues to  sit;  if  standing y  he  continues  to  stand;  and  if  occupied 
in  any  mechanical  employment^  he  continues  fixed  in  one  attitude; 
and  if  he  is  under  the  influence  of  any  Passion,  the  countenance 
i^etains  its  expression. 

Pathology. — ^This  is  an  extremely  rare  form  of  nervous  disease, 
apparently  intermediate  between  hysteria  and  epilepsy;  but 
probably  more  allied  to  hysteria.  It  affects  the  two  sexes  nearly 
with  equal  frequency.  Dr.  Reynolds  has  observed  the  cataleptic 
state  ensue  in  cases  of  chronic  ramoUissement  of  the  brain,  and  in 
tubercular  meningitis;  and  Dr.  Laycock  compares  the  condition 
to  the  state  presented  by  the  so-called  "brown  study'*  The 
combination  of  fixed  attitude  and  of  unvarying  expression  gives 
to  the  patient  the  air  of  a  statue  rather  than  that  of  a  li\Hng 
being,  and  he  appears  as  if  suddenly  changed  to  stone.  The 
most  remarkable  circumstance,  however,  in  this  disease  is,  that 
the  attitude  of  the  body  and  position  of  the  limbs  admit  of  being 
changed  almost  into  as  many  new  forms  as  a  painter's  lay  figure, 
and  the  new  position,  however  inconvenient,  and  almost  voli- 
tionally  impossible,  is  preserved  till  again  changed,  or  until  the 
paroxysm  has  subsided. 

Besides  this  singular  state,  Consciousness  is  suspended,  and 
the  patient  neither  receives  any  impression  from  external  objects, 
nor  retains  any  recollection  of  what  has  happened  during  the 
fit. 

In  this  respect  the  disease  approaches  in  character  to  epilepsy. 
The  organic  functions  of  life,  however,  continue  to  be  performed, 
though  feebly.  The  pulse  and  respiration  are  regular,  only  the 
former  is  smaller  and  the  latter  less  frequent  than  in  health.  Tlie 
colour  of  the  countenance  is  either  pale  or  undergoes  no  change. 
The  fit  may  last  a  few  minutes  or  a  few  hours,  and  is  said  to  have 
continued  in  some  cases  three  or  four  days.  The  patient  at  length 
awakes  as  from  sleep,  and  generally  with  a  deep  sigh,  when  all 
the  functions  of  the  body  are  suddenly  restored.  The  attack  is 
generally  sudden,  and  without  any  previous  symptoms,  but  it  is 
sometimes  preceded  by  headache,  stiffness  of  the  neck,  or  some 
obvious  torpor  of  the  mind  or  body.  The  return  of  the  paroxysm 
is  very  uncertain,  but  the  disease  seldom  subsides  with  the  first 
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attack.     The  following  case,  given  by  Dr.  Gooch,  will  best  ex- 
emplify this  affection: — 

A  lady  who  laboured  habitually  under  melancholy,  a  few  days 
after  parturition  was  seized  with  catalepsy,  and  presented  the 
following  appearances: — She  was  lying  in  bed  motionless,  and 
apparently  senseless.  It  was  thought  the  pupils  of  her  eyes  were 
dilated,  and  some  apprehensions  were  entertained  of  effusion  on 
the  brain;  but  on  examining  them  closely  it  was  found  they 
readily  contracted  when  the  light  fell  upon  them.  Her  eyes 
were  open,  but  there  was  no  rising  of  the  chest,  no  movement 
of  the  nostril,  no  appearance  of  respiration.  The  only  signs  of 
life  were  warmth  and  a  pulse  which  was  120,  and  weak.  Her 
fajces  and  urine  had  been  voided  in  bed.  In  attempting  to 
rouse  her  from  this  senseless  state  the  trunk  of  the  body  was 
lifted  up  and  placed  so  far  back  as  to  form  an  obtuse  angle  with 
the  lower  extremities,  and  in  this  posture,  with  nothing  to 
support  her,  she  continued  sitting  for  many  minutes.  One  arm 
was  now  raised,  and  then  the  other,  and  in  the  posture  they 
were  placed  they  remained.  It  was  a  curious  sight  to  see  her 
sitting  up  staring  lifelessly,  her  arms  outstretched,  yet  without 
any  visible  signs  of  animation.  She  was  very  thin  and  pallid, 
and  looked  like  a  corpse  that  had  been  propped  up  and  stiffened 
in  that  attitude.  She  was  now  taken  out  of  bed  and  placed 
upright,  and  attempts  were  made  to  rouse  her  by  calling  loudly 
in  her  ears,  but  in  vain;  she  stood  up,  indeed,  but  as  inanimate 
as  a  statue.  The  slightest  push  put  her  off  her  balance,  and 
she  made  no  exertion  to  regain  it,  and  would  have  fallen  had 
she  not  been  caught  She  went  into  this  state  three  times; 
the  first  lasted  fourteen  hours,  the  second  twelve  hours,  and 
the  third  nine  hours,  with  waking  intervals  of  three  da3'8  after 
the  first  fit,  and  of  one  day  after  the  second;  after  this  time 
the  disease  assumed  the  ordinary  form  of  mela^ncholia.  It  miglit 
be  supposed  that  symptoms  such  as  these  were  feigned;  but 
there  are  eases  beyond  suspicion  of  this  kind ;  and  another  very 
interesting  Ciise  is  related  by  Dr.  George  Buchanan  in  The 
Glaaffovj  Medical  Journal  for  July,  1857.  It  Is  an  instance  of 
this  singular  affection  occurring  in  the  male  sex. 

Prognoiis. — The  affection  is  generally  innocent;  but  as  it  is 
apt  to  be  associated  with  cerebral  disease,  which  may  end  in 
cerebritis,  apoplexy,  or  insanity,  and  also  with  serious  organic 
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disease  of  the  viscera  (Reynolds,  Wood),  it  behoves  the  phj- 
siciiin  to  be  guarded  iq  predicting  results,  especially  ia  our 
ignorance  of  the  nature  of  this  disease. 

No  constant  line  of  treatment  can  be  stated.  The  individual 
case  must  be  judged  of  upon  its  own  merits,  and  prescribed  for 
according  to  the  principles  which  have  guided  the  dictates  of 
treatment  in  the  allied  nervous  affections. 


EPILEPSY —Epii^^pskt. 

Definition.^ — A  complex  ne7*mu8  state,  in  which,  as  a  rule,  a 
9udihn  and  complete  loss  of  Gonsciousiiess  pr^i?aUs,  msociafed 
wUk  conv^uhioiw,  as  if  kmic  at  fii'd,  but  whidi  mLbseguentli/ 
bmonie  clonic^  and  uUlmatdy  vnipede  the  reapirator^  procesa. 
The  aitach,  lasting  from  two  to  twenty  minuteSf  ta  fallowed  by 
some  exliaustion  and  sleep.  The  expressiofi  of  ike  epileptic 
date,  varies  fivni  the  "i^wst  severe  paroxysm  to  simph  Vfrtigo, 
a  mmnenla}'y  suspension  of  CoiiseiouBness,  a  fixity  of  gaze,  a 
totter  of  stepf  and  a  confusion  which  appears  and^  disapjxurs 
almost  Instantanemisly,  and  tvhich  only  ilie  j^^^i^^^^  ^^^  Tecognize, 

Pathology. — This  disease  has  been  known  from  the  earliest  anti- 
quity, and  is  remarkable  as  being  that  malady  which,  even  beyond 
insanity,  was  made  the  foundation  of  the  doctrine  of  possession  by 
evil  spirits,  alike  in  the  Jewish,  Grecian^  and  Roman  philosophy. 
The  interest  and  importance  which  attaches  to  this  disease  cannot 
lie  better  expressed  than  has  been  done  by  Dr.  Watson.  He 
writes  that  it  *'  is  scarcely  les»  terrible  to  witness,  when  it  occurs 
in  its  severer  forms,  than  tetanus  or  hydrophobia;  but  it  is  not 
attended  with  the  same  urgent  and  immediate  peril  to  life.  Yet 
it  is,  upon  the  whole,  productive  of  even  more  distress  and  misery, 
and  h  liable  to  terminate  in  even  worse  than  death; — a  disease 
not  painful  probably  in  itself;  seldom  immediately  fatal;  often 
recovered  from  altogether;  yet  apt  in  many  cases  to  end  in  fatuity 
or  insanity ;  and  carrying  per|)etual  anxiety  and  dismay  into  those 
families  which  it  has  once  visited,**  (Watsou,  Lect  xxxv.)  Again, 
fully  impressed  witli  the  responsibility  entailed  on  the  physician 
in  the  diagnosis  between  hysteria  and  epilepsy,  and  the  necessity 
of  its  being  certain  and  accurate  in  either  case,  he  says,  "  It  is  a 
dreadful  announcement  to  have  to  make  to  a  fatlier  or  a  mother 
that  their  child  is  epileptic/'  (Lect  xxxviii.) 
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It  has  been  affirmed  that  in  fifteen  out  of  twenty  cases,  in 
which  the  brains  of  epileptic  patients  have  been  examined,  the 
structure  of  that  organ  has  been  in  every  respect  healthy.  Even 
when  the  patient  has  died  during  the  paroxysm,  the  brain  has 
in  many  instances  been  found  congested  only.  Epilepsy  has  been 
therefore  regarded  as  a  functional  disease,  the  particular  seat  of 
lesion  not  being  determined.  But  although  epilepsy  may  exist 
without  any  obvious  disease  of  the  brain  or  of  its  membranes,  it 
must  be  admitted  that  the  brain  and  its  membranes  are  occasion- 
ally found  in  every  state  of  disease  to  which  those  parts  are 
liable.  Thus,  the  membranes  may  be  inflamed,  thickened,  or 
ossified,  and  with  every  variety  of  exudation;  or  the  sub- 
stance of  the  brain  may  be  indurated  or  softened — ^the  seat  of 
abscess,  of  cancer,  of  tubercle,  or  of  other  structural  disease.  Any 
such  structural  disease  is  then  considered  to  give  lise  to  the 
epileptiform  attack.  Dr.  Sieveking,  whose  researches  into  the 
nature  of  this  disease  have  been  most  prolonged  and  laborious, 
once  showed  me  an  interesting  old  German  work,  by  T.  and  C. 
Wenzel,  in  which  the  epileptic  state  was  shown  to  have  been  in- 
variably found  associated  with  a  morbid  state  of  the  pituitary 
body  in  the  cella  turcica — ^a  spot  of  the  encephalic  region  very 
rarely  examined  in  post-mortem  examinations.  The  tendency 
of  modern  pathology  seems  to  be  to  connect  the  epileptic  seizure 
with  a  variety  of  pathologico-anatomical  lesions  of  a  variable  and 
inconstant  kind,  such  as  have  been  mentioned.  There  are  also 
cases  referred  to  causes  of  an  eccentric  nature,  such  as  to  uterine 
or  ovarian  disease,  which  are  thus  said  to  act  upon  the  brain 
through  the  medium  of  the  nervous  system,  in  some  way  as  yet 
unknown.  Dr.  Todd  developed  a  theory  of  the  disease,  suggested 
by  the  occasional  occurrence  of  epilepsy  with  renal  aifections.  He 
held  that  the  peculiar  features  of  an  epileptic  seizure  are  due  to 
the  gradual  accumulation  of  a  morbid  material  in  the  blood, 
until  it  reaches  such  an  amount  as  to  operate  upon  the  brain,  as 
it  were,  in  an  explosive  manner.  In  other  words,  the  influence 
of  this  morbid  matter,  when  in  sufficient  quantity,  excites  a 
highly  polarized  state  of  the  brain,  or  of  certain  parts  of  it,  and 
these  discharge  their  nervous  power  upon  certain  other  parts  of 
the  cerebro-spinal  centre,  in  such  a  way  as  to  give  rise  to  the 
phenomena  of  the  fit  This  theory  assumes  that  the  essential 
derangement  of  health  in  epilepsy  consists  in  the  generation  of  a 
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morbid  iQiitter  which  infects  the  bloody  and  it  supposes  that  this 
morbid  matter  has  a  special  affinity  for  the  brain,  or  for  ceiiaiu 
parts  of  it,  just  as  atrycknins  exercises  a  special  affioity  for  the 
spinal  cord.  According  to  this  theory  the  diBca^e  ought  to  have 
found  a  nosological  plaee  amongst  the  coTWiitutional  diseiis&s. 
But,  to  give  a  definite  character  to  sncli  a  humoral  theory^  it 
were  necessary  to  discover  some  morbid  matter  in  the  blood  in 
every  case  of  epilepsy* 

**Thi8  desideratnin  has,  as  yet,  been  only  partially  obtained.  The  clue 
to  a  disco vcny  of  this  kind  waa  first  giveu  by  the  obsarvatioim  of  Prev'ost 
and  Dumas  ii|ioe  the  etfect  of  eatciaion  of  the  Iddueya.  These  o  I  servers 
found  that  the  removal  of  the  kidneys  always  led  to  an  accumulation  of 
a  Qoaslder^ble  quautitj  of  urea  la  the  bhK>i),  fo]lr»wed  by  coavulsiDUS  and 
cosaa — an  epileptic  state.  After  thb,  clinical  obiicrvatioiis  by  practiciil 
pliyaiekuH  .showed  that  disea.se  of  the  kidney  was  apt  to  be  fiiHow*ed  by 
attacks  of  convulsions  and  coaui,  when  the  excix^tion  of  urine  fell  ia 
quantity  to  a  very  low  amount;  and  it  was  found  thatj  in  such  eaiieSj  a 
considerable  quantity  of  urea  wmg  pre,^nt  in  the  blood.  A  connection 
was  clearly  thus  establifiUed  bt^tween  the  presence  of  ui'ea  in  the  blood, 
defective  renal  action,  and  the  epileptic  condition ;  but  whether  the  active 
poison  is  urea  cam  not  yet  be  decided.  Frerichs,  indeed,  has  lately 
affirmed  that  it  is  earbv^nute  of  animonia,  a  product  of  the  decomposition 
of  urea*  But  even  this  is  still  siibjudice.  All  tliat  we  really  know  ht 
that  in  certain  atatea  of  disused  kidney,  when  the  excretion  falls  below 
a  certain  jwiut,  urea  will  accumulate  iu  the  blood,  and  epileptic  seizures 
will  ensue ;  and,  should  the  jmtient  die,  we  find  no  brain-ledon  to  ex|ilain 
the  phenomena;  but  w^e  find  unequivocal  evideoce  of  diseased  kidney" 
(«Clini(sil  Lecture^"  by  Dr.  R  B,  To<ld,  Med,  Tim^  atui  GazdUj  Aug. 
5, 1854). 

In  the  present  state  of  our  knowledge,  therefore,  and  knowing 
that  there  are  a  great  many  cases  in  which  the  epileptic  pheno* 
mena  have  recurred  during  a  long  period,  and  in  wbich  p?d' 
mortein  examination  reveals  no  lesion  with  which  symptoms  can 
be  cODnected,  it  is  then  better  to  consider  e]>ilepsy  as  an  intrinsic 
tliiiea&e  of  the  brain,  because  the  most  constant  and  markal 
groups  of  phenomena  are  referable  to  the  functions  of  the  central 
parts;  while  the  loss  of  Consciousness,  assoc!iated  with  excessive 
mobility,  leads  one  to  regard  those  parts  of  the  brain  in  the 
immediiite  vicinity  of  the  eella  turcmt  and  basilar  portion  of  tbe 
occipital  region— for  example,  the  centml  ganglia  or  medulla 
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oblongata — as  paiis  where,  in  future,  morbid  anatomy  may  yet 
discover  a  lesion.  On  the  other  hand,  epilepsy  in  very  many 
cases  must  be  regarded  as  "a  disease  of  the  whole  man,  and  not 
of  any  one  organ  or  system  of  organs  alone;"  and  if  lesions  of  a 
more  or  less  constant  kind  be  ever  found  in  the  brain,  they  would 
merely  stand  in  the  same  relation  to  epilepsy  that  morbid  states 
of  the  kidney  may  be  regarded  in  relation  to  the  whole  pheno- 
mena of  Bright*s  disease,  regarded  as  a  constitutionaZ  disease. 
Epilepsy,  therefore,  might  with  fair  reason  be  regarded  in  this 
respect  as  a  constitutional  disease,  with  intervals  of  apparent 
freedom,  and  with  times  at  which  the  disease  culminates  in  the 
characteristic  paroxysm;  and  in  order  fully  to  appreciate  the 
nature  of  epilepsy,  as  Dr.  Sieveking  justly  remarks,  a  careful 
study  of  the  general  condition  of  each  patient  is  necessary,  and 
especially  of  the  phenomena  which  may  show  themselves  in  the  free 
intervals.  Attention  must  not  be  limited  to  the  paroxysm  alone. 
Symptoms. — Epilepsy  may  be  grave  or  slight.  The  attack  often 
occurs  without  any  previous  warning;  so  much  so  that  Georget 
estimates  that  in  95  cases  out  of  100  there  are  no  premonitory 
symptoms.  Tliese  warnings  are  known  by  the  term  *'aura** 
They  comprise  all  the  premonitory  symptoms  which  may  prog- 
nosticate the  approach  of  a  fit  Dr.  Sieveking  has  noted  such 
"  warnings  "  in  48  out  of  104  cases — ^a  little  more  than  46  per 
cent  Many  patients,  however,  on  the  approaxjh  of  the  fit,  have 
vertigo  or  headache;  some  swelling  of  the  veins,  or  throbbing  of 
the  arteries  of  the  head;  while  others,  again,  have  ocular  spectra, 
or  afifectious  of  the  other  senses.  Dr.  Gregory  used  to  mention,  in 
his  lectures,  the  case  of  an  officer  whose  paroxysm  was  always 
preceded  by  the  spectre  of  a  little  old  woman  dressed  in  a  blue 
cloak,  who  issued,  as  he  imagined,  from  the  corner  of  the  room, 
and  knocked  him  down  with  her  stick.  Dr.  Fothergill  attended 
a  Quaker  who  always  fancied  he  saw  his  garb  covered  with 
spangles  before  he  fell  into  the  fit.  These  ocular  spectra  are  very 
numerous;  but  the  most  common  are  flashes  of  light,  tadpoles, 
flies,  coloured  areolre  around  the  flame  of  the  candle,  black  dogs, 
and  white  horses.  Others  have  hallucinations  of  hearing,  as  the 
ringing  of  bells,  or  the  roaring  of  the  sea;  while  others,  again,  are 
annoyed  by  the  smell  of  disagreeable  odoura,  or  by  the  sensiition 
of  unpleasant  t^istes.  When  the  sense  of  touch  is  the  scat  of  the 
hallucination  the  term  "aura  epilepiica'*  is  used  to  express  it. 
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In  these  cases  the  patient  has  often  the  sensation  of  a  floid 
creeping  fix>m  the  fingers  or  toes  upwards  towards  the  trunk; 
others  feel  as  though  a  spider  or  other  insect  were  crawling  over 
the  skin.  Dr.  EDiotson  speaks  of  a  patient  that  had  two  auitv, 
each  of  which  rui  along  the  dorsum  of  each  foot,  ascended  up  the 
fixint  of  the  legs  and  thighs  to  the  trunk,  where  they  broke  into 
five  streams,  all  of  which  again  met  at  the  epigastrium,  and, 
having  reached  this  point,  he  fell  into  the  fit  The  late  Dr.  John 
Thomson,  of  Edinburgh,  relates  an  instance  of  an  epileptic 
"aura*'  commencing  in  an  old  cicatrix  in  the  side;  and  Dr. 
Watson  mentions  the  warning  sensation  as  originating  in  the 
thumb  of  one  of  his  patients,  which  presentiy  became  twisted 
inwards;  and  he  could  sometimes  prevent  the  complete  expression 
of  the  fit  by  tying  his  handkerchief  tightiy  round  the  throat 
Esquirol  relates  the  case  of  a  woman,  in  which  the  prodrome 
consisted  in  the  patient  turning  round  for  a  considerable  time ; 
and  another  of  a  man,  who  ran  with  all  his  might,  till  at  length 
he  fell  down,  overpowered  by  the  disease. 

Although  these  sensations  may  be  subjective,  and  experienced 
only  in  the  skin,  and  not  following  the  course  of  any  particular 
nerve,  yet  their  subjective  origin  may  "  be  due  to  some  injury 
done  to,  or  some  morbid  impression  made  upon  an  afferent  nerve," 
as  well  as  to  some  morbid  condition  of  the  brain  itself 

Bearding  the  firequency  of  the  occurrence  of  individaal  symp- 
toms, Dr.  Sieveking  met  with  headache  in  56  out  of  104  cases,  or 
in  a  ratio  of  53*8  per  cent. ;  and  the  pathological  import  of  the 
symptom  varies  much  according  to  the  period  at  which  it  is  met 
with.  It  may  be  connected  with  the  fit  etiologically ;  or  it  may 
be  a  consequence  of  the  attack;  or  it  may  be  a  casual  coincidence 
{On  Epilepsy  and  Epileptiform  Seizures,  second  edition,  p.  54). 

In  the  adult,  whether  the  warning  symptoms  be  or  be  not 
present,  the  attack  usually  commences  by  the  patient  uttering  a 
cry,  losing  on  the  instant  all  Consciousness,  and  falling  down  in 
convulsions,  his  mouth  covered  with  foauL  The  convulsions  vary 
fix>m  the  most  trifling  and  transitory  convulsive  movement  to  the 
most  frightful,  terrific,  and  long-continued  stru^les.  In  mild 
cases  only  one  limb  is  convulsed ;  in  others  only  the  fsice,  the  lip, 
or  the  eya  Esquirol  gives  the  case  of  a  lady  whose  fits  were  so 
slight  that  although  often  seized  on  horseback  she  never  fell  oflt 
In  a  few  seconds  she  recovered,  and  resumed  the  conversation  by 
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finishing  the  sentence  she  was  expressing.  In  this  case,  however, 
the  epileptic  cry  and  the  convulsed  eye  denoted  the  true  nature 
of  the  attack.  Another  lady,  advanced  in  life,  suffered  fix)m  fits 
so  slight  that  she  preserved  her  seat  in  the  chair;  and  except  for 
the  occurrence  of  some  slight  convulsive  motions  about  the  mouth, 
followed  by  a  short  sleep,  the  attack  would  have  passed  unnoticed. 
Attacks  so  mild  often  occur  many  times  in  the  day,  last  about 
five  minutes,  and  appear  for  a  time  to  leave  no  feeling  of  ill-health 
behind. 

In  severe  forms  of  epilepsy  the  convulsions  are  more  for- 
midable; the  hair  stands  on  end,  the  forehead  is  wrinkled,  and 
the  brow  is  knit.  If  the  eyelid  be  opened,  the  eye  is  seen  to 
be  injected,  sometimes  convulsively  agitated,  at  other  times  in  a 
state  of  strabismus,  and  sometimes  fixed;  more  commonly  the  eye- 
lid is  quivering,  and  half  open,  so  as  to  show  the  white  of  the 
lower  portion  of  the  conjunctivae.  The  face  is  red,  or  livid  and 
swollen,  the  teeth  generally  clenched,  and  the  lips  covered  with 
foam;  sometimes,  however,  the  mouth  is  open  and  the  tongue 
thrust  forward;  and  should  the  masseter  muscles  now  act  spas- 
modically, it  may  be  bitten  through,  or  otherwise  much  injured, 
and  the  foam  consequently  be  mixed  with  blood.  The  force 
with  which  the  jaw  closes  is  so  great  that  teeth  have  been 
known  to  be  broken  and  the  jaw  luxated.  The  limbs,  also,  are 
violently  convulsed,  thrown  about  in  every  direction,  and  with 
such  power  that  it  often  requires  three  or  four  persons  to  prevent 
the  patient  seriously  hurting  himself  In  these  convulsions,  also, 
the  hands  are  strongly  clenched,  and  the  body  is  often  arched 
backwards  (ppisOiotonoa)  ]  when,  on  the  muscles  relaxing,  the 
patient  may  fall  to  the  ground  with  great  force.  While  the 
limbs  and  trunk  are  thus  powerfully  agitated,  the  muscles  of  the 
chest  are  often  spasmodically  fixed,  so  as  hardly  to  permit  the 
acts  of  respiration. 

ITie  functions  of  organic  life  are  also  implicated  in  this  scene  of 
tumult  The  pulse  is  generally  frequent,  sometimes  hard  and 
intermittent,  and  at  other  times  scarcely  perceptible,  although 
the  heart's  beats  are  strong  and  tumultuous.  The  respiration  is 
stertorous,  the  stomach  and  bowels  troubled  with  borborygmi, 
the  skin  bathed  in  sweat,  while  the  urine,  semen,  or  fseces  are 
occasionally  emitted.  Blood  sometimes  flows  from  the  eyes,  ears, 
or  nose,  frightfully  expressive  of  the  violence  of  the  attack. 
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Wlien  the  paroxyam  has  reached  its  crisis,  the  musdee  relax, 

the  convulsions  subside,  the  respiration  becomes  more  free,  the 
jmbe  more  regular,  and  the  countenance  more  natural;  and  at 
length  the  patient  falls  into  a  heavy  sleep,  from  which  he  awakes 
sometimes  in  good  health,  but  more  often  shaken,  exJiausted,  and 
suffering  from  severe  headache,  whicli  lasts  some  hours  or  even 
days.  In  neither  case,  howeverj  has  he  tbe  slightest  consciousness 
or  remembrance  of  what  has  passed  In  other  instances  the  ter- 
mination of  one  paroxysm  is  but  the  beginning  of  another,  and 
the  succession  is  occasionally  so  continued  that  the  attack,  with 
short  intermissions,  may  last  twenty-four  or  forty-eight  hours,  or 
even  longer. 

When  ehildren^  from  teething  or  other  causes,  are  seiised  with 
epilepsy,  tbe  attack  is  often  preceded  by  a  spasmodic  affection  of 
the  larynx,  cjLUsing  the  whooping  or  crowing  sound  so  well  known 
to  every  pmctitioner ;  but  it  may,  and  often  does,  take  place  with- 
out any  warning.  In  the  former  case  the  child  perhaps  is  in 
his  best  health,  but  on  awakening  is  seized  with  the  characteristic 
%vhoop,  often  accompanied  by  a  spasmodic  flexion  of  the  thumb 
against  tlie  palm ;  or  the  fingers  are  clenched,  or  the  toes  bent 
These  symptoms  may  recur  a  varied  number  of  times,  till  at 
lengthy  with  or  without  this  warning,  the  eye  is  seen  staring, 
fixed,  or  convulsed ;  the  face  and  extremities  pale  or  livid ;  the 
hand  clenched,  the  body  rigid,  and  the  head  and  trunk  curved 
backwarda  TIic  fit  is  now  formed;  and  if  we  examine  the  ford' 
anelle  we  find  it  distended  and  pulsating.  These  symptoms 
generally  last  only  a  few  minutes,  when  a  strong  expiration  kikes 
place:  a  fit  of  crying  succeeds,  and  the  child,  much  exhausted, 
recovers  its  Consciousness,  and  after  a  shoii  interval  genersUly 
falls  asleep.  ITie^e  convulsions  seldom  occur  during  the  early 
periods  of  lactation,  nor  until  the  commenceaicnt  of  the  period  of 
dentition,  and  rarely  after  three  years  of  age. 

The  duration  of  the  paroxysm  in  childi-en  seldom  lasts  more 
than  a  few  minutes  In  the  adult  it  often  does  not  exceed  that 
period;  but  in  many  cases  it  lasts  half  an  hour  to  two  liours; 
while  in  othei*s  the  greater  part  of  the  day  passes  before  the 
paroxysm  terminates^ 

It  seldom  happens  that  the  paroxysm  occtirs  but  once.  In  the 
mildest  mm  in  the  child  it  is  commonly  repeated  three  or  four 
times  in  the  course  of  the  first  three  or  four  years  of  childhood. 
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while  in  other  cases  it  will  occur  three  or  four  times  in  the  day; 
and  in  severe  cases  the  child  is  hardly  out  of  one  fit  before  it  falls 
into  another,  till  at  length  they  gradually  subside.  In  the  adult 
the  frequency  of  the  fit  varies  extremely  in  dififerent  patients.  In 
some  instances  there  is  an  interval  of  several  years ;  at  others  it 
returns  annually,  or  every  six  months,  or  mensually,  weekly,  or 
even  daily;  while  others  will  have  twenty  or  thirty  fits  in  the 
course  of  the  same  day.  The  period  of  the  day  at  which  the 
attack  takes  place  is  also  very  varied,  for  it  may  occur  during 
the  day,  at  night  when  asleep,  or  in  the  morning  when  just 
awakening. 

CauBes. — When  epilepsy  is  the  result  of  a  powerful  original  ten- 
dency, it  often  occurs  without  any  apparent  cause,  and  when  the 
patient  is  in  his  best  health.  The  efiects  of  moral  causes  in  its 
production  are  so  well  known  that  Raphael  has  introduced  into 
his  picture  of  the  Transfiguration  a  boy  falling  into  an  epileptic 
fit.  Fright  is  considered  a  very  common  cause.  Dr.  Webst<?r  says 
that  one  of  the  worst  cases  he  had  ever  seen  was  that  of  a  young 
female  who  was  frightened  by  seeing  a  young  man  dressed  in  a 
white  sheet,  personifying  a  "ghost."  Besides  moral  causes, 
errors  m  diet,  excess  of  any  kind,  blows  on  the  head,  every 
structural  or  functional  disease  of  the  brain,  and  especially 
insanity;  or  any  severe  disease,  as  fever,  or  small-pox,  are  all 
powerful  remote  causes.  Amongst  soldiers  in  the  guards,  in  the 
experience  of  Dr.  Graham  Balfour,  the  fits,  with  one  exception 
seemed  to  be  brought  on  by  gorging  the  stomach,  usually  with 
beer.  He  became  so  satisfied  of  this  that,  when  turbed  out  in  the 
middle  of  the  night  to  a  man  in  a  "fit,"  the  excitation  of  vomiting 
generally  relieved  the  paroxysm.  In  children  the  irritation  of 
teething  is  the  most  common  cause;  and,  indeed,  in  France 
epilepsy  is  oft«Mi  termed  "  mal  des  enfansJ*  Puberty  is  the  next 
most  frecjuont  period  at  which  it  occurs;  and  its  frequency  as 
a  ]>rimary  <lisease  decreases  from  that  time  till  fifty,  when  it  again 
increases,  from  the  tendency  the  brain  now  has  to  insanity  and  to 
structural  disease.  As  epilepsy  is  common  in  idiots  whose  heads 
are  deformed,  it  has  been  afiirmed  that  mankind  become  more 
liable  to  this  diswisc  in  proportion  as  the  facial  angle  approaches 
to  TO"*.  There  are  many  exceptions,  however,  to  this  state- 
ment In  infancy,  and  under  seven  years,  ejnlepsy  occurs  in 
nearly  erjual  proportions   in  both   sexes.     After  puberty,  when 
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the  distinction  of  sex  is  marked,  some  authors  contend  that  it 
is  more  common  in  males  than  in  females ;  Dr.  Elliotson  thinks 
in  the  proportion  of  27  to  11 ;  Esquirol,  however,  states  that,  on 
comparing  the  number  of  epileptics  at  Bicfetre  and  at  Salpetrifere, 
the  number  of  women  attacked  was  one-third  greater  than  that 
of  the  men.  In  an  analysis  of  the  Betums  of  the  Registrar-Gen- 
eral, given  by  Dr.  Sieveking,  with  reference  to  the  mortality  from 
the  disease  in  either  sex  during  the  past  seven  years,  it  appears 
that  6,729  were  males,  and  6,149  females,  giving  a  relative  pro- 
portion of  52*26  males  to  4773  females.  Dr.  Watson  also  states 
that  he  has  seen  ''more  epileptic  boys  and  men  than  girls  and 
women."  Dr.  Webster  is  of  opinion  that  the  disease  is  on  the 
increase  in  this  country. 

Dr.  Sieveking  could  trace  hereditary  tendency  in  134 per  cent 
of  his  cases.  Dr.  Webster  believes,  from  a  combination  of  his 
own  investigations  with  those  of  Esquirol  and  others,  that  one- 
third  of  the  cases  may  be  traced  to  hereditary  descent.  There  is 
no  doubt  that  a  tendency  to  the  disease  is  frequently  hereditary. 
It  may  pass  from  parent  to  child ;  or  it  may  skip  over  a  genera- 
tion or  two,  and  appear  in  the  grandchild  or  great-grandchild. 
The  scrofulous  diathesis  is  also  a  strong  predisposing  cause  of 
epilepsy. 

Of  other  exciting  causes  "  there  are  certain  vices,"  writes  Dr.  Watson, 
"  wliich  are  justly  considered  as  influential  in  aggravating,  and  even  in 
creating,  a  di8})08ition  to  epilepsy.  Debauchery  of  all  kinds,  the  habitual 
indulgence  in  intoxicating  liquors;  and,  above  all,  the  most  powerful 
predisposing  cause  of  any,  not  congenital,  is  masturbation^^  vice  which 
it  is  painful  and  difficult  even  to  allude  to  in  this  manner,  and  still 
more  difficult  to  make  the  subject  of  inquiry  with  a  patient  But  there 
•  is  much  reason  to  be  certain  that  many  cases  of  epilepsy  owe  their  origin 
to  this  wretched  and  degrading  habit;  and  more  than  one  or  two 
patients  have  voluntarily  confessed  to  me  their  conviction  that  they  had 
thus  brought  upon  themselves  the  epileptic  paroxysms  for  wliich  they 
sought  my  advice,"  (Lect.  xxxvi.) 

Sir  Charles  Locock  attributes  the  great  increase  of  the  disease 
during  late  years  to  the  cause  last  mentioned  in  the  above  quota- 
tion (Med.-Chir.  Society's  "  Report,"  Medical  Times  and  Gazette, 
May  23,  1857).  Irregularity  and  perverted  state  of  the  menstrual 
function,  associated  with  hysteria,  is  another  frequent  source  of 
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the  malady.  The  repression  of  eruptions,  and  especially  those 
about  the  head,  are  also  to  be  set  down  as  causes  which  bring 
about  the  development  of  the  disease:  so  are  some  of  the  consti- 
tutional  diseases,  such  as  rheumatism. 

Diagnosis. — An  immeasurable  responsibility  is  associated  with 
the  diagnosis  of  such  a  disease;  and,  as  already  seen,  the  very 
slightest  cue  may  be  all  which  may  be  given  to  distinguish  the 
epileptic  state.  It  is  especially  to  be  distinguished  from  apoplexy 
and  hysteria;  and  the  following  are  the  classical  grounds  of  diag- 
nosis as  given  by  Dr.  Reynolds : — 

1.  Tlie  Menial  SUite  of  the  epileptic  is  thus  far  characteristic. 
By  far  the  greater  number  exhibit  a  deficiency  of  the  powera  of 
the  Will  in  relation  especially  to  Thought,  Emotion,  Sensation,  and 
Mobility.  The  mind  is  inclined  to  wander  in  a  half-abstracted 
state,  and  without  energy  of  purpose.  There  is  little  or  no 
power  of  attention  or  concentration  of  Thought,  and  there  is  a 
slowness  of  apprehension,  with  defective  Memory.  The  Emotions 
and  their  expression  are  undirected  and  uncontrolled.  The 
patient  can  only  give  unsatisfactory  and  often  totally  unmeaning 
accounts  of  sensations  experienced.  Something  is  felt  to  be 
wrong,  but  the  place  can  hardly  be  fixed  upon;  and  if  the  head, 
thorax,  abdomen,  or  limbs  are  referred  to,  the  patient  is  rarely 
able  to  express  what  he  has  experienced.  A  "working  in  my 
inside"  is  the  comprehensive  phrase  commonly  used  to  express 
their  indescribable  sensations.  There  is  also  a  characteristic  slug- 
gishness and  clumsiness  of  the  voluntary  movements.  The  walk 
and  manner  of  the  patient  become  ungainly.  He  rolls  along 
rather  than  walks,  stumbling  over  objects  in  his  way,  in  an 
unnecessarily  awkward  manner.  The  countenance  tends  to  be 
dull,  expressionless,  and  morose.  These  phenomena  may  be  so 
slight  as  almost  to  escape  detection;  and  ms^y  in  many  cases  be 
overcome  by  a  determined  effort  of  Will.  Sometimes,  on  the 
other  hand,  they  are  extremely  well  marked,  and  graduate  into 
utter  stupidity  and  dementia,  with  paralysis. 

2.  The  Motorial  and,  3.  Sensorial  phenomena  are  such  as 
have  been  described  under  the  head  of  symptoms. 

Ttie  attactks  may  be  distinguished  into  two  groups,  namely: — 
(1.)  Those  in  which  the  loss  of  Consciousness  is  complete,  asso- 
ciated with  violent  spasmodic  movements.  This  group  compre- 
hends **letiaut  mal"  of  the  French  authors,  and  the  laryngismal 
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and  tracheal  epilepsy  of  Dr.  Marshall  HalL  (2.)  Those  in  which 
one  element  prerlominates  much  over  the  other,  even  to  its  entire 
exclnsion; — (a.)  Attacks  in  which,  loss  of  Conscionsness  being 
complete,  there  is  little  or  no  spasmodic  movement  This  class 
includes  "  le  petit  mal^  or  "  vertigo  epileptiforme"  of  the  French, 
and  the  syncopal  attacks  of  Dr.  Marshall  Hall;  (b.)  Attacks  in 
which  there  is  marked  general  or  partial  spasms  of  the  muscles, 
somewhat  of  a  tonic  kind,  bnt  in  which  there  is  no  appreciable 
loss  of  Conscionsness.  Sach  seizures  constitute  the  "abortive" 
attacks  of  Dr.  Marshall  HalL 

One  individual  afflicted  with  epilepsy  frequently  presents  every 
variety  of  these  attacks,  while  any  one  form  may  exist  alone;  but 
the  essential  features  of  a  fully  expressed  epileptic  attack  cannot 
be  mistaken.  They  consist  of — (1.)  The  simultaneous  occurrence 
of  the  following  symptoms: — Complete  loss  of  Consciousness, 
general  quasi-tonic  contraction  of  the  muscles,  impeded  respiration, 
darkened  face  and  surface  generally,  with  distended  jugulars, 
dilated  pupil,  distorted  features,  throbbing  carotids;  (2.)  These 
phenomena  are  quickly  followed  by — persistent  loss  of  Con- 
sciousness, clonic  violent  muscular  contraction,  laborious  respira- 
tion, with  tracheal  gurgling  noises;  slight  return  of  colour  in  the 
face  and  body  generally;  oscillation  of  the  })upil  and  eyeball; 
chewing  movements  of  the  jaws,  and  foaming  at  the  mouth ;  (3.) 
The  gradual  cessation  of  these  symptoms,  and  the  production  of 
another  stage,  marked  by  the  following  characters: — Return  of 
Consciousness  for  a  short  time,  with  an  aspect  of  astonishment, 
alarm,  and  suspicion;  and  then  followed  by  drowsiness  or  pro- 
found coma;  occasional  semi-voluntary  movements,  such  as  change 
of  position,  laboured  slow  respirations,  with  stertor  and  tracheal 
rattle,  paleness  of  face,  coldness  of  surface,  with  respiration;  the 
pupils  often  contracted,  and  the  conjunctivae  injected;  (4.)  After 
sleep  the  patient  becomes  more  natural  in  manner,  and  feels  some 
headache  and  general  soreness. 

In  the  diagnosis  of  epilepsy  it  must  be  always  borne  in  mind, 
especially  in  dealing  with  soldiers,  seamen,  prisoners,  mendicants, 
and  vagabonds,  or  others  with  whom  powerful  motives  often  pre- 
vail to  feign  diseases,  that  epilepsy  is  perhaps  more  frequently 
attempted  to  be  copied  than  any  other  affection ;  and  often  with 
wonderful  success.  The  means  of  detection  consist, — (1.)  In 
cross-examination  as  to  the  consistency  or  inconsistency  of  the 
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accounts  of  the  fits  and  general  description  of  the  attacks.     This 
can  only  be  well  done  when  a  perfect  knowledge  of  the  symptoms 
and  grounds  of  diagnosis  are  familiar  to  the  student.     (2.)  By 
observing  whether  or  not  a  situation  (favourable  always  to  the 
malingerer)  is  chosen  for  the  seizure.     (3.)  True  epileptics  seek 
retirement,   and  are   frequently  hurt  by  their   falls.      Feigned 
epileptics  delight  to  exhibit  in  public,  and   rarely  sustain   any 
bodily  injury.     (4?.)  Let  the  eyes  be  closely  observed.     In  true 
epilepsy  they  are  partly  open,  with  the  eyeballs  rolling  and  dis- 
torted, the  pupils  dilated,  and  not  contracting  by  the  stimulus  of 
light     The  feigning  epileptic  prefers  to  shut  his  eyes  completely; 
and  may  occasionally  be  seen  to  open  them  to  "  take  a  peep,"  so  as 
to  ascertain  the  effect  of  his  exhibition.     His  iris  always  acts  on 
exposure  to  the  light.     (5.)  The  skin  of  an  impostor  generally 
perspires  from   his  exertions;    that  of  a  true   epileptic  in  the 
paroxysm  is  generally  cold.     (6.)  An  impostor  will  not  readily 
bite  his  tongue   or  void  his  excrements  or    urine.     (7.)   Tests 
peculiar  to   beadles  and  police   constables  consist  in   dropping 
melted  wax  upon  the  suspected   feigning  person,  putting  some 
gin  into  the  eyes,  pressing  the  thumb  nail  with  force  under  that 
of  the  supposed  impostor — an  experiment  productive  of  sudden, 
excruciating,  and  harmless  pain.     (8.)  The  mere  speaking  of  or 
proposing  some  severe  remedy  in  the  presence  of  the  patient 
is  sometimes   enough  to   detect  impositioiL     Dr.   Watson  (from 
whose  Lectures  these  statements  have  been  condensed)  specially 
recommends  a  very  harmless  and  ingenious  device — namely,  in 
the  hearing  of  the  would-be  patient,  gravely  to  propose  to  pour 
hailing  vxiter  on  his  legs  as  a  remedy,  and  then  to  proceed 
actually  to  pour  cold  water  upon  them.     Three  humorous  instfuices 
of  detection  are  thus  related  by  him: — 

"  Dr.  Clieyne  mentions  an  instance  in  which  one  table  was  placed 
upon  another,  and  a  soldier  who  was  supposed  to  be  shamming  was  laid 
up)u  the  upper  one,  while  his  paroxysm  was  on  him.  .  The  fear  of  falling 
from  such  a  height  soon  stopped  his  convulsions.  Mr.  Hutchinson 
relutes  the  case  of  a  sailor  who  was  suspected  to  be  a  cheat,  in  whom  the 
convulsions  were  in.stantly  removed  by  blowing  some  fine  Scotch  snuff 
up  his  nostrils  through  a  quill.  Tliis  brought  on  another  kind  of  fit — 
namely,  a  fit  of  sneezing — which  lasted  nearly  half  an  hour;  and  there 
was  no  return  of  the  epilepsy  so  long  as  Mr.  Hutchinson  remained  in 
that  ship.     He  tried  the  same  expedient  in  cases  of  real  epilepy,  but 
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never  could  produce  any  similar  effects,  although  the  patients  were  not 
snuff-takers.  There  was  a  beggar  in  Paris  who  often  fell  into  epileptic 
fits  in  the  streets.  One  day  some  compassionate  spectators,  fearing  that 
he  might  injure  himself  in  his  struggles,  got  a  truss  of  straw  and  placed 
him  upon  it;  but  when  he  was  in  the  height  of  the  paroxysm,  and  per- 
forming remarkably  well,  they  set  fire  to  the  straw,  and  he  presently 
took  to  his  heels,^  (Lect  xxxvL) 

ProgiUMns. — Epileptic  convulsions  during  teething  generally  sub- 
side about  the  second  or  third  yeaj;  children,  likewise,  first 
seized  between  three  and  four  years  old,  are  often  cured,  or  the 
disease  often  subsides  at  puberty,  except  when  hereditary. 
Epileptics  attacked  after  puberty  are  generally  incurable,  and 
especially  when  epilepsy  is  conjoined  with  insanity.  Pregnant 
women  attacked  with  epilepsy  are  in  great  danger.  As  to 
the  positive  certainty  of  any  cure  for  the  disease,  a  proper 
feeling  of  scepticism  prevails.  In  the  majority  of  cases  no 
anatomical  lesions  exist,  even  after  a  long  series  of  years  in  which 
the  recurrence  of  the  fits  have  been  more  or  less  constant.  Ac- 
cording to  the  belief  of  Dr.  Sieveking  and  of  others,  a  diathesis  is 
necessary  to  their  occurrence,  and  this  may  be  suppressed  or  held 
in  check ;  but  it  is  very  doubtful  if  it  can  be  eradicated.  Never- 
theless, well-selected  remedies  have  a  power  in  repressing  the 
paroxysm,  and  often  of  indefinitely  postponing  it; — ^more  espe- 
cially dietetic  and  regimenal  treatment  The  duration  of  the 
disease  before  treatment  is  commenced  has  an  obvious  influence 
over  its  curability.  "  It  is  seldom,"  writes  Dr.  Watson,  "  that  any 
permanent  ill  effect  can  be  noticed  as  having  been  left  behind  by 
any  one  single  fit;  but,  unhappily,  this  cannot  be  said  of  their 
repetition."  "  More,  probably,  depends,"  he  continues,  "  upon  the 
repetition  of  the  fits  than  upon  their  precise  nature  or  severity,'* 
"  Every  successive  attack  strengthens  the  habit,  and  renders  the 
individual  moi'e  obnoxious  to  future  seizures;  every  arrest  or 
postponement  of  a  seizure  is  so  much  gain  in  favour  of  the 
patient,  not  only  by  avoiding  the  pain  and  the  risk  of  the  isolated 
paroxysm,  but  still  more  by  diminishing  his  future  liability  to 
the  disease  "  (Sieveking,  L  c,  p.  212). 

Aretaeus,  in  describing  the  symptoms  of  epilepsy,  has  not 
neglected  to  speak  of  the  baneful  influence  of  this  disease  on  the 
Intellect,  of  the  Memory  being  lost,  of  the  Imagination  being 
impaired,  and  of  the  functions  of  the  brain  being,  in  many 
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patients,  so  subverted  that  they  fall  into  incurable  insanity. 
Esquirol  gives  the  cases  of  385  epileptics  under  his  care,  in  the 
Hospital  Salpetriere,  and  he  states  that  four-fifths  were  more  or 
less  insane.  The  remaining  fifth  had  preserved  their  reason,  but, 
he  adds,  "  a  reason  so  broken!" 

"A  single  paroxysm  often  leaves  the  patient  in  a  worse  condition 
than  that  in  which  it  found  him;  but  this  is  not  perceptible  to  an 
ordinary  observer  until  after  the  alteration  has  been  rendered  .apparent 
by  repeated  fits  and  repeated  small  additions  to  the  permanent  injury. 
The  friends  of  tlie  patient  remark  that  his  Memory  is  enfeebled  in  pro- 
portion to  the  number  of  the  attacks;  that  his  mental  power  and  intelli- 
genco  decHue.  His  features  even  assume  by  degrees  a  peculiar  character; 
and  too  often  he  sinks  into  hopeless  fatuity,  utter  imbecility,  or  con- 
firmed insanity.  It  is  this  tendency  which  renders  epilepsy  so  sad  and 
fearful  a  disease.  .  .  .  Cases  do  occur  in  which  epileptic  persons  pre- 
serve their  faculties  to  a  good  old  age;  but  those  who  are  early  epileptic 
do  not  often  attain  old  age ;  and  whenever  the  disease  comes  on,  if  it 
repeat  itself  frequently,  it  is  followed  much  more  often  than  not  by 
inipairment  of  the  Mind,  or  by  some  apoplectic  or  paralytic  afiection," 
(Watson,  Lecture  xxxv.) 

Such  are  the  phenomena  associated  with  the  paroxysms  of 
epilepsy — a  disease  not  only  frightful  from  the  violence  of  the 
symptoms,  but  also  from  the  serious  effects  it  may  produce  on  the 
moral  character,  as  well  as  on  the  physical  frame  of  the  unhappy 
patient.  While  some  may  fall  into  the  fire,  and  may  be  burnt  to 
death,  others  fall  into  the  water,  and  may  be  drowned,  although 
the  pool  may  bo  but  a  few  inches  deep  (Cheyne).  Bruises  and 
fractured  limbs  are  also  not  unfrequent.  Many  epileptics  have  a 
convulsive  action  or  tic  of  the  muscles  of  the  face,  or  their  legs 
waste,  and  are  unable  to  support  the  weight  of  the  body.  In 
some  instances  the  leg  hajs  been  flexed  under  the  thigh — a  con- 
traction which  has  lasted  more  than  a  year;  while  in  others  the 
patient  has  become  paralytia 

Treatment — The  treatment  divides  itself  into  what  is  to  be 
done  during  the  paroxysm,  and  subsequently  during  the  interval. 

When  adults  are  labouring  under  the  paroxysm,  little,  in  gen- 
eral, can  or  ought  to  be  done  except  bringing  the  patient  into  fresh 
air,  taking  off  what  may  be  around  the  neck,  and  baring  the  chest, 
together  with  the  more  imperative  duty  of  preventing  the  patient 
doing  himself  any  injury.    Bleeding,  so  often  had  recourse  to,  is 
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rarely  found  beneficial,  except,  bowever,  as  regards  females,  in 
c^es  of  suppressed  menstruation.  If,  however,  the  paroxysm  be 
greatly  prolonged,  the  appHeation  of  cold  to  the  head,  and  open* 
ing  the  temporal  artery,  where  symptoms  of  excessive  cerebml 
congestion  are  obvions,  may  be  of  some  service,  as  in  case?* 
recogniised  as  plethoric. 

It  i^  of  great  importance  to  shorten  the  paroxysm  as  much 
as  possibla  Dr,  Sieveking  recommends  that  a  trial  be  mado  of 
the  galvanic  current  during  the  fit.  The  conductors  should  be 
moistened  sponges,  so  as  to  insure  the  passage  of  the  current 
to  the  deeper-seated  tissues. 

The  imroxysm  over,  the  probitblc  exciting  cause  of  the  ]iar- 
o3rj"sm  should  be  investigated,  and  if  possible  removed  ;  the  state 
of  the  bowels  should  be  particularly  inquired  into  and  regulated, 
and  leech^  should  bo  applied  to  the  temples  if  the  headache  be 
severe.  In  women,  also,  the  catamenia,  if  defective  or  excessive, 
should  be  remedied.  These  few^  simple  rules  are  of  the  first 
importance,  not  only  as  removing  the  immediate  inconveniences 
incident  to  the  attack,  but  also  as  a  means  of  prolonging  the 
interval,  and  perhaps  preventing  its  future  occurrenca  In  a  few 
instances  the  patient,  by  their  adaption,  is  cured,  and  the  prevail- 
ing principles  of  treatment  in  epilepsy  mainly  consists  in  local 
derivation,  or  counter*irritation  directed  to  subdue  cerebral  con- 
gestion; and  in  the  use  of  such  tonic  remedies  as  maybe  indicated 
by  a  careftil  inquiry  into  the  condition  of  the  individual  organs, 
and  how  their  several  functions  are  performed.  The  intensity  of 
the  headache  suggests  more  or  leas  active  counter-irritation  by 
Misters,  dry  m  wet  cupping,  olnimmit  of  taHmU  of  antimony, 
setons,  or  evmi  the  actual  cautery  applied  under  chlomform. 
The  most  usual  remedies  employed  are  valerian,  iron,  zinc, 
quinine,  uiuak,  opium,  asafGelida,  tlw  i^Hlide  and  hromide  of 
pninsBium,  canipltor,  dker,  and  the  prcjxii'atioiis  of  (nrpentine. 
The  nitrate  fffdlvfr,  unce  esteemed  a  specific  in  this  complain t» 
has  not  only  fjiiled,  but,  by  occasionally  staining  the  rete 
museosum  of  a  dingy  blue,  has  often  permanently  disfigured 
the  patient.  Of  the  long  catalogue  which  has  been  mentioned, 
each  medicine  is  perhaps  useful  for  a  few  weeks;  but  after  that 
period  its  good  effects  are,  for  the  most  part,  lost;  so  that  it  would 
appear  to  act  rather  mentally  than  physically  in  removing  the 
cause  and  altering  the  morbid  tendency* 


TREATMENT  OF  EPILEPSY.  373 

"  Whatever  remedies  or  course  of  treatment  you  purdue,"  writes  the 
late  Dr.  Todd,  "do  not  appear  to  despond,  or  use  any  other  language  to 
the  patient  than  that  of  hope.  Avoid  extravagant  promises,  as  incon- 
sistent with  that  love  of  truth  which  ought  to  characterize  every  pro- 
fessional man ;  but  unless  you  have  the  strongest  evidence  against  it,  do 
not  yourself,  nor  allow  your  patient,  to  abandon  hope "  ("  Clinical 
Lectures,"  Medical  TimeSy  August  12,  1854). 

The  employment  of  purgatives  is  indicated  for  the  removal  of 
waste  matter,  to  act  as  a  derivative  from  the  head,  and  CKpel 
foreign  matters  or  worms  from  the  intestines,  and  geneiully  to 
regulate  the  bowels ;  and  the  laxatives  most  suited  to  epileptics 
are  rhuharby  compound  colocynth  pill,  aloes,  castor  oil,  taraxi- 
cuviy  sulphur  in  combination  with  magnesia  or  rhubarb;  and 
the  PuUna  bitter  water  imported  from  Bohemia,  containing,  as  it 
does,  sulpliaies  of  soda,  of  lim^,  of  potash,  and  of  rrvagnesiay  car- 
bonates of  lim£  and  of  magnesia,  chloride  of  magnesiuniy  and 
pliosphates  of  lime  with  free  carbonic  acid — about  200  grains  of 
saline  matter  in  a  pint,  so  that  half  a  tumblerful  taken  in  the 
morning  generally  produces  a  full  pultaceous  evacuation. 

The  judicious  use  of  an  anthelmintic  sometimes  frees  the 
patient  from  the  disease,  as  well  as  from  a  tape-worm  or  other 
parasite,  which  not  unfrequently  may  be  the  eccentric  source  of 
the  fits.  Independently  of  its  anthelmintic  properties,  however, 
both  Drs.  Watson  and  Sieveking  strongly  recommend  the  use  of 
turpentine.  It  may  be  given  in  half  drachm  doses  every  six 
hours. 

The  preparations  of  iron  and  zinc  are  the  most  useful  tonics; 
and  for  the  general  principles  on  which  iron  may  be  adminis- 
tered, the  reader  is  referred  to  the  pages  on  anosmia. 

Although  the  medical  treatment  of  the  adult  epileptic  is  so  un- 
satisfactory, yet  the  treatment  of  epilepsy  occurring  in  children 
during  teething  is  almost  always  successful  The  practice,  on  the 
child  falling  into  a  fit,  is  immediately  to  place  it  into  a  warm  bath, 
and  to  pour  cold  water  on  its  head,  to  lance  its  gums,  and  to  ad- 
minister an  enema,  lliese  means  generally  restore  the  child;  and 
the  after- treatment  consists  in  the  application  of  a  few  leeches  to 
the  head,  to  purge  the  bowels  with  calomel,  either  alone  or  com- 
bined with  some  other  cathartic,  and  to  diminish  the  quantity  of 
the  diet  These  means  are  all  that  the  case  will  admit  of,  an<l 
they  are  very  generally  successful.    Bleeding  should  l>e  used  with 
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great  moderation;  for  these  fits  in  children  seldom  affect  the 
Intellect,  and  have  a  tendency  to  subside  spontaneously  in  a  very 
few  months.  When  depletion,  however,  is  carried  to  excess,  the 
child's  health  is  greatly  broken,  and  the  probability  is  that  the 
brain  is  rendered  more  irritable  and  the  fits  more  frequent.  Slight 
opiates,  by  soothing  the  irritation  of  the  mouth,  are  useful  in  every 
stage  of  the  complaint;  and  when  greatly  debilitated,  some  mild 
tonic  treatment  may  be  necessary  to  restore  the  little  sufferer. 

Dietetic  Treatment — In  the  adult  the  diet  should  be  light,  and 
the  patient  should  live  temperately.  He  should  live  by  rule,  for 
the  tendency  of  epileptics  is  to  gorge  themselves  with  food  or 
drink.  He  should  rise  early,  and  take  regular  exercise  in  the 
open  air,  keeping  his  head  cool  and  his  feet  warm.  The  diet  of 
an  infant  so  affected  should  be,  if  possible,  its  mother's  milk,  with 
or  without  arrow-root.  If  above  three  or  four  years  of  age,  its 
diet  should  consist  entirely  of  farinaceous  or  of  other  light 
vegetable  food. 

DROPSY  OF  THE  BRAIN— Hydrocephalus. 

Definition. — An  effusion  of  aeroua  fluid  between  the  memhranes 
of  live  brainy  or  into  its  ventricles.  The  affection  may  be  acute, 
congenital,  or  caused  by  disease  or  defective  development  oftlve 
brain  duriTig  foetal  life,  or  it  may  occur  at  some  period  in  after- 
life as  an  original  disease. 

Pathology. — Hydrocephalus  was  very  little  known  till  Dr. 
Whytt  published  his  Observations  on  Diypsy  of  tlie  Brain  in 
1768;  but  since  that  period.  Dr.  Fothergill,  Dr.  Watson,  Dr.' 
Cheyne,  and  a  large  number  of  other  writers,  have  contributed  to 
illustrate  its  nature. 

There  are  a  few  cases  in  which  effusion  of  serum  into  the 
ventricles,  or  into  the  cavity  of  the  arachnoid,  is  unaccompanied 
by  any  morbid  appearance  of  the  brain  or  of  its  membranes 
whatever;  and  thus  there  are  many  instances  in  which  hydro- 
cephalus is  not  demonstrably  inflammatory.  More  commonly, 
however,  some  lesion  of  the  brain  or  its  membrane  does  exist. 
Thus  the  substance  of  the  brain  is  often  maiked  with  more 
bloody  points  than  usual;  the  septum  luciduvi,  the  fornix,  and 
other  parts  forming  the  walls  of  the  ventricles,  are  often  found 
in  a  state  of  softening, — sometimes  so  soft  that  Golis  gives  a  case 
in   wLich  water  could  be  expressed  from  it  as  from  a  sponge. 
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the  membranes  also  are  sometimes  congested,  or  opaque  and 
thickened,  with  spots  of  lymph,  evidently  the  effect  of  a  low- 
inflammation. 

The  quantity  of  fluid  effused  varies  from  a  few  tea-spoonfuls  to 
seven  or  eight  ounces,  and  of  this  the  greater  part  is  generally 
contained  in  the  lateral  ventricles,  which  from  this  cause  are  often 
so  enlarged  and  distended  that  the  finger  placed  on  the  brain 
immediately  over  the  ventricle  is  sensible  of  a  distinct  fluctuation, 
while  the  anterior  portion  of  the  fornix  is  often  so  raised  as  to 
cause  a  free  communication  with  the  third  ventricle,  and  perhaps 
with  the  fourth — ^at  least,  the  efllised  fluid  is  found  likewise  dis- 
tending those  cavities.  The  quantity  of  fluid  effused  between  the 
membranes  is  also  often  very  great,  sometimes  filling  the  whole 
cavity  of  the  arachnoid,  as  well  as  the  ventricles.  Dr.  Abercrombie 
has  found  serum  effused  even  between  the  cranium  and  dura 
mater,  and  so  also  have  other  observers — a  circumstance  hardly 
known  in  any  other  disease.  The  choroid  plexus  or  ventricular 
membrane,  although  in  general  pale  and  healthy,  yet  sometimes 
has  the  intercellular  tissue  so  infiltrated  that  it  appears  studded 
with  small  cysts. 

The  more  frequent  occurrences  are  tubercles  in  the  brain  or 
membranes,  and  some  congestion,  perhaps,  of  the  mucous  mem- 
brane of  the  intestinal  canal ;  but  whether  the  latter  is  a  primary 
affection,  or  the  result  of  the  violent  medicines  which  are  some- 
times had  recourse  to  in  this  affection,  is  not  determined.  The 
£)eculiar  green  colour  of  the  stools  so  frequent  in  this  disease 
.seems  to  be  imparted  to  them  in  the  lower  portion  of  the  intes- 
tine, the  fiecal  contents  of  the  upper  portion  being  of  a  pale  drab 
colour,  while  the  bile  in  the  gall-bladder  is  of  a  yellow  colour. 

The  first  thing  that  strikes  us  on  examining  those  patients  who 
suffer  from  the  chronic  form  of  the  disease  is  the  enormous  size 
of  the  head.  The  adult  head  averages  about  twenty-two  inches 
in  circumference.  Dr.  Bacon  gives  the  case  of  a  child  whose 
head  at  three  months  had  attained  the  enormous  size  of  twenty- 
nine  inches  in  circumference,  {Med.'Ghir.  Trails.,  vol.  iii.)  Tlie 
head  of  Cardinal,  a  celebrated  hydrocephalic  man  ahoni  London, 
long  in  St.  Thomas's  Hospitiil,  and  who  afterwards  died  at 
Guy's,  measured  thirty-three  inches  and  a  half  There  are 
instances,  however,  in  which  the  cranium  has  been  found  unusu- 
ally small,   and  of  a  conical  shape,  the   sutures   being  closed 
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before  birth;  and  in  these  cases  the  children  are  still-bom,  or 
die  shortly  after  delivery.  When  the  disease  comes  on  at  later 
periods  of  life,  and  after  the  sutures  are  closed,  the  size  of  the 
skull  is  natural,  the  cavities  within  the  brain  distended,  and  its 
substance  wasted  and  anaemic. 

The  form  of  the  hydrocephalic  head  is  also  sometimes  very 
irregular,  one  side  being  much  larger  than  the  other,  while  the 
bases  of  the  orbits  are  for  the  most  part  convex  instead  of 
concave,  thrusting  the  eye  unnaturally  forwards.  On  cutting 
through  the  skull  the  bones  are  found  to  be  remarkably  thin 
and  transparent.  The  sutures,  although  generally  closed  towards 
the  base  of  the  skull,  are  commonly  separated  from  each  other 
by  a  wide  extent  of  membrane  at  their  superior  portions.  If, 
however,  the  patient  should  survive  for  several  years,  the  mem- 
branous poHion  becomes  ossified  by  a  number  of  points  forming 
"  ossa  Wormiana,"  and  the  sutures  are  thus  partially  closed.  In 
some  very  few  instances  the  sutures  not  only  close,  but  the  bones 
of  the  skull  have  a  morbid  thickness. 

The  membranes  of  the  brain  are  generally  thickened,  and  the 
fluid  found  effused  either  into  the  cavity  of  the  arachnoid,  into 
a  cyst,  or  into  the  ventricles  of  the  brain.  Wlien  the  fluid  is 
contained  within  the  cavity  of  the  araclmoid,  the  brain  is  some- 
times so  compressed  that  there  are  instances  in  which  hardly 
a  vestige  of  that  organ  remains.  A  singular  and  rare  variety  of 
this  affection  occurs  when  the  arachnoid  sometimes  protrudes 
through  the  fontanelle  or  open  suture,  and  the  dura  mater  and 
integuments  yielding,  a  pymmidal  bag,  with  its  apex  down- 
wards, forms  externally,  which  hangs  low  down  the  back  like  a 
jelly-bag. 

When  the  effused  fluid  is  contained  in  the  ventricles,  those 
cavities  are  found  exceedingly  dilated.  The  convolutions  have 
no  depressions,  but  appear  unfolded.  The  corpus  callosum  is 
much  raised,  the  septum  lucidum  is  torn  and  destroyed,  or  the 
grey  commissure  destroyed,  and  the  white  commissure  elongated 
to  the  extent  of  an  inch,  so  that  the  ventricles  communicate. 
The  parts  at  the  base  of  the  brain  also,  as  the  corpora  striata 
and  thalami  optici,  have  scarcely  any  existence.  In  fact,  the 
brain  seems  expanded  into  a  large  sjic,  in  which  the  medullary 
and  cortical  substances  are  so  confounded  as  to  be  undis- 
tinguishable.      In  Dr.  Bacon's  case  the  brain  and  membranes, 
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even  the  dura  mater,  had  ruptured,  and  a  probe  passed  easily 
through  the  ethmoid  bone  into  the  nose,  by  whose  orifices  a 
considerable  dribbling  of  the  fluid  took  place  during  life.  Gtolis 
met  with  a  case  in  which  the  water  was  contained  in  a  cyst  the 
size  of  a  goose's  egg,  situated  between  the  hemispheres  of  the 
brain  of  a  child  aged  six  years,  and  who  died,  the  cyst  being 
entire. 

The  quantity  of  fluid  contained  in  the  cnmium  in  cases  of 
chronic  hydrocephalus  varies  from  a  few  ounces  to  a  few  pounds. 
In  the  case  of  Cardinal  it  was  found  to  exceed  ten  pints  (nine 
pints  in  the  cavity  of  the  arachnoid,  and  one  pint  in  the  ven- 
tricles). Other  cases  have  been,  however,  recorded,  in  which  the 
c^uantity  has  amounted  to  twenty  pints. 

Authors  have  greatly  differed  as  to  the  nature  of  this  disease. 
Some,  considering  it  a  mere  increase  of  fluid  from  functional 
activity,  have  named  it  droj^sy  of  the  brain,  while  others  have 
as  constantly  referred  it  to  an  inflammatory  origin;  but  they 
have  generally  concurred  in  describing  an  acute  and  chronic 
form  of  the  disease. 

Symptoms. — Acute  hydrocephalus  is  divided  into  three  stages; 
the  first  stage,  according  to  Dr.  Cheyne,  being  that  of  increased 
irritability;  the  second,  that  of  diminished  sensibility;  and  the 
third,  that  of  convulsions  or  palsy. 

The  first  stage  may  be  either  sudden  in  its  attack,  or  be  pre- 
ceded for  several  days  by  giddiness,  so  that  the  child  stumbles  or 
falls  at  play ;  by  a  furred  tongue,  constipated  bowels,  and  perhaps 
offensive  breath.  At  length  the  senses  of  sight  and  of  hearing 
become  morbidly  acute;  he  starts  at  slight  noises — complains  of 
intermitting  headache — rests  his  head  on  his  nurse  s  lap — occa- 
sionally complains  momentarily  of  his  head — and  then,  after  a 
time,  rises  up  and  plays  again.  As  this  stage  advances,  the  pulse 
rises,  the  skin  is  hot  and  dry,  the  urine  scanty,  the  stomach  irri- 
table, the  bowels  constipated,  perhaps  painful,  the  stools  black  and 
oflfensive,  while  the  brow  is  knit,  and  the  pupil  of  the  eye  con- 
tracted or  expanded.  Tlie  most  remarkable  feature,  however,  is  a 
great  fretfulncss  of  temper,  so  that  the  child  is  not  merely  pettish, 
but  quarrelsome.  If  he  sleeps,  his  sleep  is  short,  uneasy,  moan- 
ing; he  also  grinds  his  teeth,  rolls  his  head,  and  when  ho  wakes 
up  it  is  with  a  scream.  "We  are  led  to  suspect  some  deeply 
seated  evil  from  the  frantic  screams  and  complaints  of  the  h6ad 
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and  belly,  alternating  with  stupor,  or  rather  lowness,  and  un- 
willingness to  be  roused"  (Cheyne). 

In  much  of  this  description  some  of  the  phenomena  of  Tnenin- 
gitis  may  be  recognized,  and,  doubtless,  a  great  number  of  the 
acute  cases  are  associated  with  this  morbid  state  already  described 
(page  280,  anU). 

The  second  stage  commences  when  effusion  has  taken  place. 
The  pulse,  instead  of  being  rapid,  is  then  as  slow,  perhaps 
slower  than  natural;  but  this  is  chiefly  when  the  patient  is  in 
a  horizontal  position,  for  if  he  attempts  to  sit  up,  it  again  becomes 
rapid.  The  sickness  is  also  abated;  nevertheless,  the  child  lies 
in  a  state  of  stupor  and  of  great  unwillingness  to  be  moved,  witli 
his  eyes  half-closed,  dull,  and  heavy,  or  perhaps  staring  or 
squinting,  the  pupil  being  still  contracted  or  expanded, — ^and  he 
often  suffers  from  double  vision.  The  stupor,  however,  is  still 
interrupted  by  exclamations  or  shrill  piercing  screams,  while  the 
tremulous  hand  of  the  little  sufferer  is  incessantly  engaged  in 
picking  his  nose  or  mouth. 

In  the  third  stage  the  patient  either  sinks  or  recovers.  If  the 
event  is  unfavourable,  the  pulse  again  lises,  the  eye  becomes  red 
and  dim,  and  the  child,  delirious,  is  often  attacked  by  partial  or 
general  convulsions;  or  one  limb  or  one  side  may  be  palsied. 
From  this  point  the  powers  of  life  gradually  sink,  till  at  last 
death  closes  the  scene.  If  the  patient  should  fortunately  recover, 
the  stupor  subsides,  the  countenance  becomes  more  natural,  the 
bowels  more  regular,  the  secretion  of  urine  perfectly  restored, 
and  at  length  his  health,  though  long  broken,  is  gradually  re- 
established. The  duration  of  this  acute  form  of  the  disease  is 
estimated  at  about  three  weeks,  each  stage  averaging  about  a 
week. 

There  are  two  forms  of  chronic  hydrocephalus,  the  internal  and 
the  external,  or  hydrocephalus  in  which  the  membranes  protrude. 
In  either  case,  when  this  disease  is  fully  formed,  whether  it  be 
congenital  or  subsequent  to  birth,  the  child  is  generally  of  the 
most  feeble  intellect,  irascible,  often  epileptic,  and  of  extreme 
muscular  debility,  so  that,  if  not  palsied,  he  is  hardly  able  to 
walk.  Dr.  Baillie  met  with  an  instance  of  chronic  hydrocephalus 
in  a  man  aged  fifly-six,  and  whose  ventricles  contained  six  ounces 
of  serous  fluid.  His  chief  symptoms  were  pain  in  the  head, 
and  a  loss  of  Memory  so  great  that  he  could  recollect  only  five 


CAUSES  OF  HYDROCEPHALUS.  S79 

words,  which  he  continually  reiterated  to  express  all  his  wants. 
Cardinal,  whose  case  has  been  mentioned,  had  more  Memory,  and 
he  prided  himself,  says  Dr.  EUiotson,  in  being  able  to  say  "  The 
Belief,"  but  he  usually  stumbled  when  he  got  to  "  Pontius  Pilate." 
This  man  was  epileptic,  of  very  feeble  intellect,  and  so  irascible  as 
to  be  always  quarrelling  with  the  patients,  and  would  have  been 
extremely  difficult  to  manage  except  for  his  muscular  debility. 
Heberden,  however,  mentions  a  case  in  which  eight  ounces  of 
water  were  found  in  the  ventricles  of  the  brain,  and  yet  no 
symptoms  of  hydrocephalus  existed  during  life. 

Canses. — The  remote  causes  of  hydrocephalus  are  often  extremely 
obscure;  but  exposure  to  cold  or  heat,  errors  in  diet,  falls  or 
blows  on  the  head,  the  retrocession  of  a  cutaneous  eruption,  or 
the  extension  of  an  inflammation  of  the  ear,  are  among  the  most 
common.  Disordered  function  of  the  liver  or  alimentary  canal 
is  also  a  frequent  cause,  and  so  is  dentition,  or  the  presence 
of  worms;  and  the  circumstance  of  a  child  being  seized  in 
consequence  of  its  feet  having  by  accident  been  put  into  a 
bath  of  boiling  water  will  show  that  any  other  extreme  irri- 
tation will  equally  produce  it.  Many  morbid  poisons  also  will 
occasion  it,  as  that  of  scarlet  fever,  of  pertussis,  or  of  measles: 
of  constitutional  diseases,  tuberculosis  is  the  most  common 
exciting  cause. 

The  ages  of  infancy  and  childhood  exercise  a  most  remark- 
able predisposing  influence  upon  this  disease.  At  those  periods 
the  rapid  growth  of  the  brain,  the  irritation  of  dentition,  and 
the  great  susceptibility  of  the  nervous  system  generally,  are  all 
powerful  causes  of  determination  of  blood  to  the  head.  The 
greatest  number  of  attacks,  according  to  Percival,  occur  between 
the  second  and  the  fifth  year;  or,  as  a  more  general  law,  the 
disease  occurs  from  infancy  to  twelve  years  of  age.  Children  with 
largo  heiids  and  precocious  Intellects,  and  more  especially  those 
of  a  scrofulous  diathesis,  are  its  most  frequent  victima  One 
warning  may  be  learned  from  this  disease — namely,  that  it  is 
said  to  be  most  common  in  the  children  of  parents  addicted  to 
drunkenness,  and  from  this  cause  it  often  runs  in  families. 

Although  it  has  been  stated  that  hydrocephalus  may  occur  dur- 
ing fietal  life,  and  is  more  common  in  the  early  periods  of  infancy 
and  childhood,  yet  adult  age  is  not  altogether  free  from  it ;  and 
Uolis  has  mentioned  three  cases  of  persons  attacked  in  old  age, 
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.  two  of  whom  were  above  seventy,  while  the  other,  perhaps  less 
advanced  in  life,  suffered  from  this  affection  for  ten  years.  It 
seems  sometimes  to  run  in  families ;  at  least,  Frank  mentions  a 
family  of  seven  children,  all  of  whom  were  born  with  this  disease; 
and  Golis  another,  in  which  six  children  were  aborted  hydro- 
cephalic at  six  months ;  while  three  others,  bom  at  the  full  period, 
were  attacked  shortly  after  birth. 

Diagnosis. — ^Acute  hydrocephalus  is  distinguished  from  typhoid 
fever  by  the  screaming,  rolling  of  the  head,  grinding  of  the  teeth, 
and  by  the  absence  of  the  peculiar  state  of  the  tongue,  which 
marks  the  latter  disease.  The  external  characters  of  chronic 
hydrocephalus  are  so  extremely  marked  that  it  is  hardly  possible 
to  mistake  them.  The  diagnosis  generally  is  established  from 
the  general  external  appearance  and  phenomena.  There  is  always 
intense  marasmus,  although  food  may  be  taken. 

There  is  a  morbid  state  resembling  the  disease  which  is  neither 
dcute  nor  chronic,  to  which  Dr.  Watson  gives  the  name  otspuriaua 
hydrocephalus.  To  three  great  men  of  the  past  we  owe  our 
knowledge  of  this  condition — namely,  to  Gooch,  Abercrombie,  and 
Marshall  Hall.  In  children,  from  a  few  months  to  two  or  three 
years  of  age,  of  small  make  and  of  delicate  health,  from  ex- 
posure to  debilitating  causes,  this  morbid  state  not  uncommonly 
supervenes.  It  is  indicated  by  heaviness  of  the  head  and  drowsi- 
ness. The  child  lies  on  its  nurse's  lap  unable  or  unwilling  to  raise 
the  head.  It  seems  half  asleep,  one  moment  opening  its  eyes 
and  the  next  closing  them  again,  with  a  remarkable  expression  of 
languor:  the  eyes  are  unatti-acted  by  any  object  put  before  them, 
and  the  pupils  remain  unmoved  on  the  approach  of  light.  The 
breathing  is  irregular,  sighs  are  occasionally  expressed,  and  the 
voice  is  husky.  The  tongue  is  slightly  white,  the  skin  is  not  hot, 
but  sometimes  colder  than  natural  In  some  cases  there  is  now 
and  then  a  slight  and  transient  flush.  Diarrhoea  has  often 
existed  for  some  time,  or  the  child  has  been  severely  purged  by 
medicines,  or,  having  been  weaned,  has  ceased  to  thrive  since  its 
change  of  food.  When  this  condition  of  things  occurs  in  a  more 
elderly  child,  it  has  been  generally  brought  about  by  depletion,  by 
loss  of  blood,  or  by  medicines.  As  the  more  marked  symptoms 
are  sometimes  ushered  in  by  extreme  irritability  and  a  feeble 
attempt  at  re-action,  cases  of  this  kind  (which  Dr.  Marshall  Hall 
named   "the  hydrocepha-ZcmZ  disease")   have  not    unfrequently 
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been  mistiken  for  acute  hydrocephalus,  and  treated  accoixlingly. 
the  patient  being  generally  leeched  out  of  its  life.  In  ven'  young 
children  the  diagnosis  is  sometimes  very  difficult  between  conges^- 
tion  and  exhaustion,  between  fulness  and  emptiness. 

Dr.  Watson,  from  whom  these  characteristic  notes  are  taken, 
suggests  the  following  test : — *'As  a  guide  to  diagnosis,  take  notice 
of  the  state  of  the  unclosed  fontanelle.  If  the  sj-mptoms  proceed 
from  plethora,  or  inflammation,  or  an  approach  to  inflammation, 
you  will  find  the  surface  of  the  fontanelle  convex  and  prominent, 
and  you  may  safely  employ  and  expect  benefit  from  depletion. 
If,  on  the  other  hand,  the  symptoms  originate  in  emptiness 
and  want  of  support,  the  surface  of  the  fontanelle  will  be 
concave  and  depressed;  and  in  that  case  leeches  or  other 
evacuants  will  do  harm,  and  you  must  prescribe  better  diet, — 
ammonia,"  brandy  in  arrow-root,  milk  from  the  mothers  breast 
if  possible,  and  all  such  means  as  will  tend  to  foster  and  nourish 
an  infant. 

Prognosis — ^Tlie  chances  of  recovery  in  the  first  stage  are 
many,  if  the  patient  be  properly  treated.  At  any  subsequent 
period  the  prognosis  is  most  unfavourable,  and  Dr.  Cheyne  esti- 
mates the  loss  from  confirmed  hydrocephalus  at  six  to  one,  and 
perhaps  this  is  near  the  truth.  If  acute  hydrocephalus  shall 
unequivocally  declare  itself,  it  will  be  rapid,  and  almost  inevitably 
fatal  (Alison).  The  immediate  danger  in  the  cases  of  chronic 
hydrocephalus  is  not  great,  but  few  patients  survive  the  age  of 
puberty;  Cardinal,  however,  lived  to  the  age  of  thirty-two. 
Aurival  speaks  of  another  instance  which  reached  forty-five; 
and  Gall  of  a  third  who  survived  till  fifty-four. 

Treatment — The  acute  form  of  hydrocephalus  is  only  success- 
fully combated  in  the  first  or  earliest  stage.  As  the  first  symp- 
toms are  those  characteristic  of  inflammation  of  the  brain,  and 
especially  of  its  meninges,  there  is  perhaps  no  class  of  cases  in 
which  the  sanative  i)owers  of  judicious  blood-letting  become  so 
apparent  as  in  children  in  whom  the  disease  has  been  observed 
early  and  carefully  watched.  Dr.  Alison  relates  the  following 
highly  illustrative  case: — 

"  A  \)oj  aged  eight  years,  of  rather  delicate  habit,  and  who  liad  com- 
plained occasionally  for  some  weeks  of  headache  and  disordered  bowels, 
temporarily  relieved  by  laxatives,  calomel,  antacids,  and  a  careful  rcgi* 
men,  bat  recurring,  and  attended  with  gradually  increasing  febrile  synip- 
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toms,  and  shooting  pain  of  head;  impatience  both  of  light  and  sound; 
pulse  giudually  rising  to  108,  distinctly  sharp,  and  beginning  to  intermit, 
and  then  nausea  and  vomiting,  not  referable  to  any  medicine  taken,  but 
gradually  increasing,  until  it  recurred  every  time  that  he  sat  up  in  bed, 
for  nearly  twenty-four  hours;  and  a  slight  but  quite  perceptible  squint 
showing  itself.  The  full  action  of  laxatives  and  one  application  of 
leeches,  as  well  as  cold  to  the  head,  having  failed  to  make  any  impression 
on  this  course  of  things,  he  was  bled  at  the  arm  (which  in  such  circum- 
stances and  at  that  age  has  often  appeared  to  me  distinctly  preferable)  to 
twelve  ounceSy  and  the  blood  was  sizy.  I  do  not  know  what  further  evi- 
dence we  could  have  had  of  the  existence  of  such  inflammation  within 
the  cranium  as  would  infallibly,  if  let  alone,  have  gone  on  within  a  few 
days  to  delirium,  stupor,  dilated  pupil,  slow  pulse,  succeeded  by  very 
frequent  pulse,  convulsions,  and  death,  and  have  left  after  it  the  usual 
appearances  of  the  actUe  hydrocephalus  (of  Whytt,  Cullen,  and  Aber- 
crombie,  now  described),  dryness  of  the  membranes  on  the  surface  of  the 
brain,  distension  of  the  ventricles  of  the  brain  with  serum,  and  some  of 
the  marks  of  inflammatory  action  either  on  the  membranes  or  surface  of 
the  brain.  Instead  of  this,  however,  I  am  quite  certain  that  from  the 
time  of  the  bleeding  at  the  arm  this  boy  never  once  vomited,  that  ^he 
intermission  of  the  pulse  was  never  again  observed,  nor  did  he  again  com- 
plain of  lights  or  sounds.  The  pain  of  the  head,  although  less  violent, 
continued  in  the  evening  of  the  same  day,  and  twelve  leeches  were  applied 
within  eight  hours  after  the  bleeding,  and  from  that  time  he  never  once 
complained  of  this  symptom,  nor  admitted  that  lie  felt  it;  and  from  this 
moment  he  recovered  perfectly,  and  much  more  rapidly  than  he  had  done 
from  much  slighter  febrile  attacks  previously;  neither  has  he  suffered 
from  that  time  to  this  (now  thirty  years)  any  return  of  serious  disease" 
{Edin,  Med.  Journal,  p.  777,  March,  1856). 

In  short,  all  the  symptoms  vanished  in  twenty-four  hours, 
most  of  them  during  the  flow  of  blood,  and  never  recurred, — a 
change  under  the  circumstances  so  sudden  and  sanative  as  is 
rarely  if  ever  seen  after  the  use  of  any  other  remedy  for  the  same 
combination  of  symptoms.  With  reference  to  the  sanative  in- 
fluence of  general  blood-letting  in  children  for  inflanmiatory 
diseases,  if  performed  at  the  outset,  Dr.  West  observes  that  such 
depletion  is  as  important  a  remedy  as  in  the  adult;  nor  will 
the  most  energetic  employment  of  any  other  antiphlogistic 
measure  enable  us  to  dispense  with  blood-letting.  In  a  healthy 
child  two  years  old,  a  vein  (if  easily  found)  may  be  opened  in  the 
arm,  and  four  ounces  of  blood  allowed  to  flow,  if  faintness  be  not 
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earlier  produced,  without  our  having  any  reason  to  apprehend 
that  the  plan  adopted  is  too  energetic.  The  immediate  effect 
produced  is  greater  than  that  which  follows  local  depletion,  and 
the  quantity  of  blood  abstracted  is  less  (West,  Diseases  of 
Children), 

The  first  thing  to  be  done  by  way  of  medicine  is  to  purge  the 
patient.  The  purgative  is  not  of  great  moment,  provided  it  acts 
freely.  Some  prefer  two  to  five  grains  of  gamboge,  others  five 
grains  of  calomel  with  thirty  grains  of  compound  jalap  powder. 
Such  doses  are  to  be  followed  up  by  a  black  draught,  or  the 
sulphate  of  magnesia.  So  difficult  is  it  to  obtain  the  action  of 
purgatives  in  this  disease,  that  doses  of  three  times  the  strength 
for  adults  have  been  in  some  instances  required ;  but  such  large 
doses  are  never  to  be  given  until  the  inefficiency  of  smaller  ones 
has  been  ascertained,  (Dr.  Watson's  Lectures,  No.  xxvi.) 

The  stools  are  generally  black,  or  extremely  offensive ;  and  this 
state  of  the  bowels  corrected,  the  disease,  if  sympathetic,  often 
ceases.  If,  however,  the  head  be  not  relieved,  some  leeches  should 
be  applied  to  the  temples,  and  the  head  should  be  shaved  and 
surrounded  with  some  cold  evaporating  lotion,  as  with  a  towel 
dipped  in  cold  spring  water,  or  in  vinegar  and  water,  or  in  solu- 
tion of  the  muriate  of  ammonia. 

If  the  disease  be  advanced,  no  efficient  treatment  has  as  yet 
been  determined.  The  symptoms  do  not  yield  to  the  lancet  like 
those  of  simple  inflammation.  Mercury  has  also  been  used  to  a 
great  extent,  but  with  little  success.  In  urgent  cases,  for  instance, 
mercurial  ointment  has  been  rubbed  on  the  back  and  thighs,  even 
in  very  young  children,  to  the  extent  of  half  a  drachm  to  a  drachm 
three  or  four  times  in  the  twenty-four  hours.  Calomel  also  has 
been  rubbed  on  the  gums  to  the  extent  of  three  or  four  grains 
every  four  or  five  hours,  and  it  has  likewise  been  given  by  the 
mouth  in  doses  of  two  gi*ains  every  third  or  fourth  hour.  Mercury 
given  in  these  largo  doses,  it  must  be  remarked,  seldom  produces 
salivation ;  for  Dr.  Clark  says  he  never  saw  that  effect  in  children 
under  three  years  of  age  except  in  three  cases.  But  the  remedy 
is  not  successful,  and  more  generally  produces  spiruige'like  stools, 
and  irritates  the  alimentary  canaL  In  France  the  mercurial  treat- 
ment has  been  so  unsuccessful  that  some  practitioners  have  even 
tried  a  most  opposite  remedy,  namely,  quinine,  but  the  result  has 
been  equally  fatal    Blisters,  moaxLS,  and  other  modes  of  cauteriz- 
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atioQ  have  been  used  as  auxiliary  treatment,  but  without  appa- 
rent benefit. 

During  the  course  of  the  disease  the  diet  should  be  slops  and 
light  puddings. 

In  congenital  hydrocephalus  the  unassisted  efforts  of  nature 
seemi  ncapable  of  effecting  a  cure,  and  it  is  extremely  problema- 
tical if  medicine  is  of  any  use.  When,  however,  the  case  is 
deemed  hopeless,  the  propriety  of  evacuating  the  water  by  means 
of  an  operation  may  be  entertained.  Qolis  has  given  the  names 
of  twenty-seven  writers  who  have  expressed  themselves  in  favour 
of  it,  especially  if  the  fluid  be  slowly  evacuated,  and  at  several 
repetitions  of  the  operation;  yet  he  himself,  along  with  seven  or 
eight  others,  proscribe  it  altogether  as  cruel  and  useless.  But  it 
has  been  successful;  and  when  the  operation  is  performed,  it  seems 
an  axiom  that  the  fluid  should  be  allowed  to  escape  gradually,  for 
otherwise  extreme  faintness  and  collapse  may  be  expected.  In 
such  cases  small  doses  of  ammonia,  or  a  few  tea-spoonfuls  of 
brandy  and  water,  may  revive  the  little  patient.  Should  re- 
action take  place,  however,  at  a  subsequent  period,  a  few  leeches 
and  a  cold  lotion  ought  to  be  applied  to  the  head.  It  seems  also 
determined  that  the  younger  the  child  the  greater  are  the  chances 
of  success;  for  if  it  lives  a  few  years  the  sutures  of  the  cranium, 
though  open  at  the  top,  are  united  by  bone  towards  the  base  of 
the  skull,  and  thus  present  a  mechanical  obstacle  to  their  closure; 
consequently,  the  operation  is  more  apt  to  fail  If  this  disease 
should  occur  in  after-life,  blisters  and  mercury  to  salivation  are 
the  remedies  mostly  relied  on. 

SVUf'STHOKE—Insolatio. 

Definition. — An  affection  of  tlte  nervous  system,  associated  with 
vertigo,  and  sometimes  with  headache,  or  the  gradual  accession  of 
listlessness  and  torpidity,  with  a  desire  to  lie  down  (Lonomore, 
Barclay).  These  febrile  phenomena  may  culminate  in  more  or  less 
sridden  and  complete  insensibility,  without  the  power  of  sense  or 
motion,  the  breathing  rapid,  and  getting  moi^  and  more  noisy  as 
death  approaches.  Convulsions  of  the  exti^mities  xislier  in  a  com,- 
plete  state  of  coma,  in  which  the  patient  gradually  dies.  The 
approach  of  death  is  indicated  by  the  failure  of  the  ItearCs  action, 
the  fluttei^ing  of  the  pulse,  tlie  irregularity  of  the  respiration;  and 
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the  fatal  event  may  supervene  vnthin  Jive  minutes  to  a  few  hours 
after  tiie  disease  hits  become  fully  expressed.  Death  is  either  by 
syncope,  apnoea,  or  by  a  combination  of  the  two.  In  cases  which 
recover,  various  sequelce  are  apt  to  supervene,  such  as  forms  of 
IxLixdysis,  more  or  less  complete,  choreic  movements,  melanclwlia, 
and  oilier  forms  of  insanity. 

Pathology  and  Symptoms. — ^This  singular  and  fatal  affection  of 
the  nervous  system  has  been  described  under  a  great  variety  of 
^ames — e.  g.,  Heat  apoplexy,  Heat  asphyxia,  Coup  de  soleil,  Ictus 
soils,  and  lastly,  Erythismus  tropicus;  but  inasmuch  as  "  Inso- 
latio"  is  its  official  designation,  and  as  it  does  not  imply  any 
incorrect  idea  of  the  pathology  of  the  disease,  it  is  the  term  which 
may  be  most  properly  retained,  even  although  the  full  expression 
of  the  disease  not  unfrequently  occurs  at  midniglit.  The  name 
implies  a  common,  and  certainly  a  most  powerfully  exciting 
cause  of  a  disease  which  has  been  variously  and  erroneously 
described  as  of  the  nature  of  apoplexy,  or  of  some  form  of  con- 
tinued fever. 

A  very  great  variety  of  views  have  been  put  forward  regarding 
the  pathology  of  this  remarkable  disease;  and  the  following 
account  of  its  nature  is  based  upon  the  very  interesting  accounts 
which  have  been  given  by  many  Indian  medical  officers,  and 
especially  by  Deputy  Inspector-General  Mr.  Longmore,  when  on 
duty  with  the  19th  Regiment  at  Barrackpore;  by  Surgeon  Butler 
at  Mean  Meer;  and  by  Dr.  Barclay,  of  the  43d  light  Infantry, 
while  on  the  march  from  Jubbulpore  to  Calpee. 

Instances  of  the  occurrence  of  insolatio,  and  the  circumstances 
under  which  it  has  been  observed  to  occur,  will  best  convey  any 
idea  of  the  nature  of  this  disease. 

One  of  the  earliest  accounts  of  insolatio,  in  which  its  naturo 
was  distinctly  recognized,  is  that  given  by  Mr.  Russell,  of  the 
73d  Regiment,  while  in  medical  charge  of  the  G8th,  in  May,  1834  , 
Tlio  regiment  had  then  recently  arrived  in  Madras — a  fine  corps 
of  men  in  robust  health.  The  funeral  of  a  general  officer  being 
about  to  take  place,  the  men  were  marched  out  at  an  early  hour 
in  the  afternoon,  buttoned  up  in  red  coats  and  railitary  stocks,  at 
a  season,  too,  when  Hie  hot  land  winds  had  just  set  in,  rendering 
the  atmosphere  dry  and  suffocating  even  under  the  shelter  of  a 
roof,  and  when  the  sun's  rays  were  excessively  powerful  The 
funeral  procession  forthwith  advanced,  and  after  having  proceeded 
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two  or  three  miles,  several  men  fell  down  senseless.  As  many  as 
eight  or  nine  were  brought  into  hospital  that  eveniDg,  and  many 
more  on  the  following  day.  Three  men  died — one  on  the  spot 
and  two  within  a  few  hours.  The  symptoms  observed  (and  they 
were  alike  in  the  three  cases)  were,  first,  excessive  thirst  and  a 
sense  of  faintness;  then  difficulty  of  breathing,  stertor,  coma, 
lividity  of  the  face;  and  in  one  whom  Dr.  Russell  examined,  con- 
traction of  the  pupil.  The  remainder  of  the  cases  (in  which 
the  attack  was  slighter,  and  the  powers  of  re-action  perhaps 
greater,  or  at  all  events  sufficiently  great)  rallied ;  and  the  attack 
in  them  ran  on  into  either  an  ephemeral  or  more  continued  form 
of  fever.  The  symptoms  of  these  cases  did  not  more  nearly 
resemble  each  other  than  did  the  post-mortem  appearances.  The 
brain  was  healthy  in  all ;  no  congestion  or  accumulation  of  blood 
was  observable.  A  very  small  quantity  of  serum  was  effused 
under  the  base  of  one ;  but  in  all  three  the  lungs  were  congested, 
even  to  blackness,  through  their  entire  extent;  and  so  densely 
loaded  were  they,  that  complete  obstruction  must  have  taken 
place.  There  was  also  an  accumulation  of  blood  in  the  right  side 
of  the  heart,  and  in  the  great  vessels  (Medical  Gazette,  "  Grave's 
Clinical  Lectures,"  vol.  i.,  p.  181). 

A  nearly  parallel  example  is  related  by  Sir  Kanald  Martin  as 
having  occurred  in  the  experience  of  Dr.  Miligan,  of  the  63d 
Foot,  from  the  exposure  of  his  corps  to  the  sun  during  a  military 
funeral  at  Madras.  The  greater  number  of  the  men  were  in  the 
prime  of  life;  but  there  were  some  old  soldiers  who  had  served 
twenty  years  and  upwards  in  the  West  Indies,  and  who  were 
much  broken  down  by  service  and  intemperate  habits.  The 
entire  corps  had  just  arrived  from  the  Australian  colonies,  where 
spirituous  liquors  can  be  had  on  easy  terms.  The  regiment  landed 
at  Madras  in  the  month  of  May;  and  from  the  date  of  the 
"untoward  circumstance"  of  the  funeral,  the  hospital  became 
filled  with  cases  of  fever.  Two  men  dropped  down  and  died 
on  the  very  day  of  the  funeral,  and  for  several  days  after- 
wards the  fever  cases  augmented  considerably  (The  Influence  of 
Tropical  Climates,  p.  205). 

The  dreadful  march  of  the  43d  Light  Infantry  from  Jubbulpore 
to  Calpee  furnishes  the  most  instructive  and  melancholy  examples 
of  insolaiio.  It  must  be  remembered  that  the  regiment  had  pre- 
viously marched  throughout  the  greater  part  of  the  length  of  the 
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Madras  Presidency — a  march  extending  from  the  24fth  December, 
1857,  to  the  17th  of  April,  1858,  when  the  regiment  arrived  at 
Jubbulpore.  During  this  first  march  the  regiment  enjoyed  great 
immunity  from  sickness,  owing  to  the  sanitary  precautions  which 
had  been  taken.  The  march,  however,  told  seriously  upon  the 
men  in  general.  They  lost  condition,  and  in  a  great  measure  their 
robust  appearance,  and  were  in  urgent  need  of  rest.  But  after  a 
rest  of  five  days  only,  they  had  to  commence  the  march  from 
Jubbulpore  to  Nagode,  a  distance  of  163  miles,  arriving  there  on 
the  8th  of  May.  The  heat  on  the  march  was  excessive,  and  it 
told  very  much  on  the  health  of  the  men,  already  exhausted  as 
they  were  by  a  previous  march  of  almost  unexampled  length. 
After  having  been  four  viontJis  and  thirteen  days  in  tlte  field, 
and  after  thiy  had  marched  969  miles,  a  fatal  case  occurred;  and 
from  that  date  cases  of  insolatio  gradually  increased  in  frequency. 
At  Xagode  the  regiment  remained  eight  days;  and  although  the 
indications  of  exhaustion  in  the  altered  looks  of  the  men,  their 
loss  of  flesh,  and  their  evidently  failing  strength,  were  so  obvious 
that  they  forced  themselves  on  the  observation  of  every  one,  yet 
the  men  ivcre  ordered  to  continue  their  march  to  Banda.  The 
periodical  hot  winds  were  blowing  at  the  time  day  and  night, 
with  scarcely  any  intermission,  and  the  heat  of  the  weather  was 
almost  unbearable.  After  leaving  Nagode  they  were  obliged  to 
encamp  for  four  days  in  the  bottom  of  a  deep  and  narrow  ravine, 
with  nearly  precipitous  sides  upwards  of  a  mile  in  height.  The 
heat  in  this  valley  was  insuflTerable,  and  exceeded  anything  the 
regiment  had  ever  been  exposed  to  before,  or  that  they  were 
exposed  to  afterwards.  The  thermometer  varied  during  the  day 
from  115°  Fahr.  to  118°  Fahr.  in  the  largest  tents,  and  in  the 
smaller  ones  it  reached  127°  Fahr.  Night  brought  but  little 
relief.  On  one  occasion  Dr.  Barclay  observed  the  thermometer 
standing  at  105°  Fahr.  at  midnight  Such  was  the  overpowering 
effect  of  the  heat  in  this  "  valley  of  the  shadow  of  death,"  that 
even  some  of  the  natives  were  struck  down,  and  died  with  all  the 
8ym]>toms  of  "  insolatio "  in  less  than  an  hour.  The  number  of 
cases  among  the  men  of  the  regiment,  especially  during  the  first 
day,  wiis  very  great.  They  were  carried  into  the  hospital  tents  at 
every  hour  of  the  day  and  night ;  and  although  a  large  proportion 
of  them  recovered,  two  ofiicei"s  and  eleven  men  were  buried 
under  one  tree  in  the' neighbourhood  of  the  camp.    Marching  was 
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resumed  on  the  24th  of  May.  Ou  the  27th  the  regiment  arrived 
at  Banda,  a  distance  of  about  100  miles  from  Nagode,  having  lost 
during  the  march  two  officers  and  nineteen  men. 

The  health  of  the  regiment  improved  daily  during  a  short  stay 
at  Banda;  but  the  men  were  still  in  a  miserable  state  of  exhaus- 
tion when  the  regiment  again  began  to  march  for  Kirwee  on  the 
3d  of  June.  At  Kirwee  five  men  died  from  insolatio,  and  on  the 
return  to  Banda  two  more  died.  The  regiment  now  marched  for 
Humeerpore  on  the  28th  of  June,  en  route  for  Calpee.  The 
weather  was  again  excessively  hot,  and  the  men  sufiered  very 
severely.  They  were  by  this  time  completely  worn  out  and 
prostrated.  There  was  scarcely  a  man  in  the  regiment  whose 
strength  was  not  reduced  to  a  level  with  that  of  a  child ;  and  the 
officers  were  not  in  a  very  much  better  plight.  Many  men  broke 
down  altogether,  and  had  to  be  carried  as  it  could  best  be 
managed — in  doolies,  in  sick  carts,  or  on  baggage  and  commis- 
sariat carts  after  they  were  filled.  It  was  painful  to  see  many 
others  who,  a  few  months  before,  had  been  in  robust  health  and 
full  of  vigour,  staggering  from  weakness  as  they  endeavoured  to 
keep  up  with  the  column,  throwing  themselves  down  completely 
exhausted  at  every  halt,  and  scarcely  able  to  rise  from  the  ground 
when  the  "  assembly "  sounded.  Calpee  was  reached  on  the  5th 
of  July,  and  between  the  28th  of  June  and  the  7th  of  July  one 
officer  and  five  men  had  died. 

These  details  are  given  for  the  purpose  of  showing  the  effects  of 
protracted  exposure  to  intense  heat  in  a  body  of  men  in  the  field, 
debilitated  by  fatigue  and  want  of  rest  It  may  now  be  shown 
how  the  effects  of  protracted  exposure  to  intense  heat  in  a  body 
of  men  may  operate  upon  them  when  in  quarters;  as  described  by 
Deputy  Inspector-General  Longmore.  He  records  sixteen  cAses 
otinsolatio  as  having  occurred  in  the  19th  Regiment  between  the 
23d  of  May  and  the  14th  of  June,  1858,  when  they  were  quar- 
tered at  Barrackpore.  The  period  was  marked  by  an  unusually 
elevated  degree  of  temperature,  and  generally  by  great  dryness  of 
the  atmosphere.  The  quarters  were  of  a  temporary  and  imper- 
fect nature,  some  of  them  being  merely  hired  bungalows. 

Of  the  sixteen  cases,  five  occurred  in  non-commissioned  officers, 
and  eleven  in  privates  of  the  regiment,  the  proportion  attacked 
being  greatly  more  among  the  former  than  among  the  latter: 
their  occupations,  especially  when  on  orderiy  duty,  caused  them 
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to  be  more  exposed  than  the  men  with  whom  they  lived.  Simple 
exposure  to  the  external  atmosphere  and  the  solar  rays  were  not 
of  themselves  sufficient  to  induce  the  disease.  Of  the  five  non- 
commissioned officers  attacked,  two  were  on  duty  at  the  time  as 
orderly  Serjeants;  one  had  had  fever  for  several  days,  but  had  not 
been  exposed  to  the  sun  on  the  day  of  attack;  one  had  been 
slightly  exposed;  the  fifth  not  at  alL  Qf  the  privates,  eight  were 
attacked  by  the  disease  within  doors,  and  three  while  on  sentiy. 
No  cases  occurred  of  sudden  sun-stroke — i,  e.,  of  insensibility 
instantly  induced  by  the  direct  rays  of  the  sun  in  a  man  previ- 
ously healthy. 

The  chai-acteristic  feature  with  regard  to  atmospheric  tempera- 
ture, when  Mr.  Longmore*s  cases  were  observed,  was  the  little 
variation  of  it  night  or  day.  There  was  no  rain;  and  the  ground 
and  buildings  became  so  heated  that,  long  after  sunset,  the  radia- 
tion of  heat  maintained  a  high  temperature  within  doors.  Pro- 
longed high  atmospheric  temperature  was  recognized  as  the 
essential  cause  of  the  attack ;  but  nervous  depression  from  solar 
exposure,  fatigue,  and  previous  illness  were  associated  with  that 
prime  or  essential  cause. 

But  a  most  important  element  of  causation  is  still  to  be 
mentioned — namely,  tlie  influence  of  vitiated  air  when  men  are 
congreyated  without  sufficient  ventilation.  One-third  of  the 
cases,  and  nearly  half  the  deaths,  occurred  under  such  circum- 
stances; so  that,  in  quaiiera,  the  predisposing  causes  of  insolatio 
may  be  comprised  in  the  following  conditions: — (1.)  Prolonged 
atmospheric  heat,  with  a  dry  and^  rarefied  state  of  the  air;  (2.) 
Nervous  exhaustion;  (3.)  A  contaminated  atmosphere  (LoNO- 
MORE,  Taylor)  ;  while  (4.)  An  increase  of  the  average  prevailing 
temperature  sufficed  to  act  as  the  more  immediate  exciting  cause 
for  the  development  of  insolatio. 

The  experience  of  Surgeon  Butler  at  Mean  Meer  has  led  him 
to  write,  that  "  when  the  thermometer  ranges  beyond  98°  Fahr. 
in  crowded  barracks,  cases  of  apoplexy  almost  invariably  occur." 
Dr.  Crawford  also,  in  writing  on  insolatio,  notices  an  electric 
condition  of  the  atmosplicre  as  influencing  the  respirability  of 
the  air,  and  refers  especially  to  that  peculiar  state  "  in  which  the 
hairs  of  a  horse  s  tail  repel  each  other,  in  which  the  hairs  of  the 
head  stand  on  end,  in  which  a  man  exposed  to  its  influence 
becomes  irritiible,  headachy,  and  restless,  without  knowing  exactly 
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what  is  the  matter  with  him.  Such  a  state  of  atmosphere  will 
generally  be  found  to  exist  in  localities  where  cases  of  insoUxtio 
occur,  whether  such  localities  be  the  crowded  barrack,  in  the  still 
more  crowded  cantonment,  the  tented  field,  or  the  march  in 
column  through  the  still  valley,  the  deep  gorge,  or  the  thick 
forest."  Dr.  Barclay  notices  that  cases  of  iiiaolatio  occur  with 
increased  frequency  imnjediately  before  a  thunder-storm,  and 
that  they  cease  as  soon  as  the  electrical  discharge  has  taken 
place. 

From  the  accounts  given  by  these  several  observers  it  seems 
clear,  as  Dr.  Barclay  observes,  that  the  symptoms  of  the  disease 
are  liable  to  be  greatly  modified  by  accidental  causes,  and  that 
those  phenomena  which  are  most  prominent  under  one  set  of 
circumstances  are  either  absent  altogether  under  another,  or  so 
very  much  less  urgent  as  scarcely  to  attract  observation — ^that 
the  disease,  in  fact,  varies  in  several  important  points  according 
to  the  nature  of  the  circumstances  in  which  it  occui's. 

The  phenomena  which  at  any  time  have  presented  them- 
selves under  the  various  circumstances  detailed  by  Mr.  Long- 
more,  Dr.  Barclay,  and  others,  may  be  summed  up  as  fol- 
lows:— When  careful  observations  are  made,  the  aflfection  seems 
gradually  induced  by  protracted  exposure  to  extreme  heat  in 
a  dry  and  rarefied  air,  combined  with  a  vitiated  atmosphere  from 
defective  ventilation,  or  with  physical  exertions  of  an  arduous 
character,  implying  excessive  fatigue  of  extreme  duration,  so  as 
to  bring  about  great  debility  and  weariness  of  the  body.  Sleep 
at  last  cannot  be  obtained,  or  it  is  greatly  interrupted,  and  of  short 
duration.  Deterioration  of  the  general  health  is  thus  progre&sive, 
while  altered  looks  and  loss  of  flesh  indicate  extreme  exhaustion. 
The  skin  becomes  rough  and  scaly,  and  perspiration  ceases.  The 
heat  of  the  surface  increases  to  an  intense  degree;  but  accurate 
records  of  the  temperature  of  the  body  in  cases  of  insolatio  are 
not  yet  in  existence.  The  bowels  tend  to  become  obstinately 
constipated  The  urine  becomes  copious,  and  the  calls  to  pass 
it  are  frequent;  or  even  incontinence  may  prevail  (Longmore, 
Barclay).  Under  such  circumstances  these  morbid  phenomena 
intervene  which  are  noticed  in  the  definition. 

Most  observers  are  agreed  that  intemperance  cannot  be  charged 
with  being  the  immediate  exciting  cause  of  the  disease,  although 
it  is  a  universally  acknowledged  predisposing  cause.     The  men  of 
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Dr.  Barclay's  regiment  were  extremely  temperate,  robust,  and 
well-formed  men ;  and  Mr.  Longmore  gives  a  no  less  favourable 
account  of  his  men  as  to  temperance.  The  drunkard,  indeed,  is 
i-arely  to  be  found  in  the  ranks  under  circumstances  favourable  to 
the  development  of  insolatio.  He  is  either  in  prison,  or  skulking 
at  some  depot,  or  in  some  hospital,  where  he  may  be  left  for  want 
of  transport;  or,  if  with  a  regiment,  "the  pains"  come  on  oppor- 
tunely, to  save  him  from  fatigue  and  danger.  The  vascular 
system  of  a  habitual  drinker  soon  shows  unmistakable  indications 
of  over-stimulation  in  the  suffused  eye,  the  bloated  countenance, 
the  profound  sleep  which  follows  the  slightest  indulgence,  and 
the  subacute  meningitis  which  sooner  or  later  supervenes  in 
India  (Crawford).  Such  are  not  the  kind  of  cases  which  furnish 
the  deaths  from  iiisolatio.  When  exposed  to  the  stimulus  of  a 
tropical  sun,  such  cases  may  sink  under  it,  as  they  would  under 
any  other  great  excitement;  and  a  debauch  or  an  ephemeral  fever 
will  alike  predispose  a  man  to  an  attaek  of  hisolatio,  inasmuch 
as  both  may  bring  about  that  state  of  nervous  depression  which 
seems  essential  to  the  occurrence  of  this  disease. 

In  Dr.  Barclay's  experience  the  deterioration  of  the  health  of 
his  men  in  the  field  was  progressive.  For  a  long  time  before  the 
occurrence  of  the  first  case  of  insolatio  every  one  had  suffered 
more  or  less  from  "  prickly  heat,"  the  severity  of  the  affection 
being,  as  a  rule,  in  proportion  to  the  amount  of  perspimtion  from 
each  individufU;  and  when  the  heat  of  the  weather  became  still 
more  intense,  one  of  the  first  symptoms  of  its  producing  an  in- 
jurious effect  was  the  gradual  disappearance  of  this  cutaneous 
eruption,  the  skin  becoming  rough  and  scaly,  and  the  perspira- 
tion ceasing.  In  many  cases  the  inten'uption  of  perspiration 
appeared  to  be  complete — not  the  slightest  feeling  of  dampness 
l)eing  perceptible  in  any  part  of  the  dress  at  any  period  of  the 
day.  On  this  point  Dr.  Simpson  observed  to  Dr.  Morehead, — 
"  Every  man  seized  with  sun-stroke,  and  who  could  answer 
questions,  informed  me  that  he  had  not  perspired  for  a  greater  or 
less  extent  of  time, — sometimes  not  for  days, — previous  to  being 
attacked,  and  that  he  had  enjoyed  good  health  as  long  as  he 
perspired,  but  that  on  the  perspiration  being  checked  he  felt  dull 
and  listless,  and  unable  to  take  much  exertion  without  making  a 
great  effort "  {Jlenearches  on  Disease  in  India,  p.  617).  The  heat 
of  tbo  surface  became  at  the  same  time  much  increased.    The 
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bowels  became  obstinately  constipated.  The  appetite  gnduallj 
failed ;  and  a  feeling  of  nausea  was  generally  complained  oC  ihe 
sight  of  food  often  exciting  loathing.  In  other  instances  there 
was  nearly  complete  anorexia. 

Tlie  urine  became  copious  and  limpid,  and  the  calls  to  pass  it 
frequent;  so  much  so  that  Mr.  Longmore  especially  notices  a 
frequent  desire  to  micturate  as  constant  in  all  the  cases  in  whidi 
there  was  an  opportunity  of  ascertaining  the  point;  and  he  justly 
remarks — "If  this  symptom  should  prove  to  be  a  general  precursor 
of  the  attack,  it  might  be  rendered  valuable  as  an  indication  of 
the  approaching  danger,  which,  by  early  and  proper  care,  might 
then  probably  be  averted  ;  and  its  presence  at  a  time  when  heat- 
apoplexy  was  prevalent  would  make  the  surgeon  alert  to  obviate 
the  more  serious  symptoms  which  might  be  expected  to  follow  " 
(Indian  Annals,  voL  vi,  1860,  p.  399).  Sleep  firom  the  first  was 
much  inteiTupted,  and  the  periods  during  which  it  could  be 
obtained  became  gradually  shorter,  until  at  length  no  sleep  could 
be  got  during  the  night  The  pulse  was  frequent,  sharp,  and 
small  The  tongue  white  posteriorly,  but  seldom  foul  or  dry. 
Thirst  was  seldom  very  urgent  Vertigo  was  frequently  com- 
plained of,  but  headache  rarely;  and,  as  a  general  rule,  there  was 
no  complaint  of  pain.  The  general  complaint  was  extreme 
debility,  weariness,  •and  prostration  on  any  exertion ;  vertigo, 
nausea,  and  in  many  cases  incontinence  of  urine,  more  particu- 
larly after  exposure  to  the  sun,  "  I  cannot  hold  my  water " 
being  a  very  general  answer  to  the  first  inquiries  of  the 
medical  officer.  These  premonitory  symptoms  were  attended 
with  rapid  and  progressive  emaciation.  No  one  during  the 
march  (in  the  ravines  of  Northern  Bundelcund,  so  well  described 
by  Dr.  Barclay)  became  the  subject  of  insolatio  without  having 
previously  suffered  from  some  or  all  of  these  premonitory  pheno- 
mena. Such  phenomena,  however,  prevailed  in  a  much  larger 
proportion  of  cases  in  which  symptoms  of  insolatio  did  not 
supervene  at  all ;  and  they  seem  to  stand  somewhat  in  the  same 
relation  to  insolatio  that  the  premonitory  diarrhoea  does  to 
clu)lera. 

The  attacks  of  insolatio  came  on  generally  when  the  men  were 
in  their  tents,  during  the  day  sometimes,  but  in  several  instances 
during  the  night,  and  only  in  one  instance  on  the  line  of  march. 
The   patient  had  generally  been  lying  down,  often  seemingly 
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asleep,  or  trying  to  induce  sleep,  when  the  attention  of  his 
comrades  would  be  directed  to  him  by  his  hurried  and  heavy 
breathing,  and  on  attempting  to  rouse  him  he  was  found  to 
be  insensible.  In  other  instances  he  started  up  suddenly,  and 
attempted  to  escape  from  the  tent,  staggering  about,  and 
struggling  violently  when  laid  hold  of,  evidently  much  alarmed, 
and  anxious  to  esciipe  from  some  imaginary  object  of  terror ;  but 
in  a  very  few  minutes  he  became  insensible. 

In  one  or  two  instances  the  firat  symptom  of  the  disease  was 
reputed  to  have  been  an  uncontrollable  burst  of  laughter,  without 
any  apparent  cause,  and  in  sad  enough  circumstances, — insensi- 
bility and  death  speedily  following.  In  a  few  instances  the  patient 
would  come  to  hospital  himself,  or  with  the  assistance  of  his  com- 
rades, exhibiting  some  of  the  symptoms  (premonitory)  already 
detailed,  when  insensibility  or  a  tendency  to  sleep  would  gradu- 
ally supervene.  The  time  of  the  day  at  which  most  of  the  cases 
occurred  is  important  in  connection  with  the  elevation  of  tem- 
perature. Ten  out  of  sixteen  cases  occurred  between  the  hours 
of  2  and  5  o'clock  P.M.,  and  five  cases  between  5  and  9  30  p.m. 
(Longmore).  In  Mr.  Cotton's  experience  at  Meerut  the  seizure 
usually  happened  towards  evening.  The  thermometer  generally 
indicated  the  maximum  temperature  of  the  twenty-four  hours  to 
be  about  4  p.m.  ;  and  the  variation  in  the  thermometer-range  was 
very  slight  from  2  P.M.  to  sunset;  and  even  for  some  hours  after 
sunset  the  temperature  scarcely  at  all  declined  (Longmore). 

When  the  disease  was  fully  expressed,  the  symptoms  were  con- 
stant and  regular.  The  patient  lay  on  his  back,  without  sense 
or  motion,  breathing  rapidly,  and  as  death  approached,  more  and 
more  noisily,  from  the  vibration  of  the  uvula  and  the  velum 
penduluvi  palati ;  and  although  such  siertor  was  present  in  most 
of  the  fatid  cases,  yet  it  never  approached  in  degree  to  that  which 
is  common  in  true  apoplexy.  The  eyes  were  Jixed,  and  turned 
slightly  upivarda,  becoming  gi*adually  more  and  more  glassy,  as 
if  from  the  fonnation  of  a  film  over  the  cornea;  i\iQ  pupils  greatly 
contracted  (generally  to  the  size  of  the  head  of  a  pin);  the  con- 
junctivoi  j>h^^y,  the  colour  gixidually  becoming  deepen*;  the  con- 
gestion at  first  deep-seated,  and  the  first  symptom  of  it  a  pinky 
zone  around  the  cornea,  the  superficial  vessels  afterwaixls  becom- 
ing affected.  Tlie  face  vxia  invariably  pdU;  the  surface  dry, 
harsh,  and  burning  to  the  touch,  far  beyond  what  Dr.  Barclay 
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ever  felt  in  any  other  disease.  The  heat  of  skin  greatly  exceeded 
that  occurring  in  pneumonia,  and  was  without  parallel  in  the  ex- 
perience of  Mr.  Longmore.  The  heart's  action  was  very  rapid  and 
sharp  (Barclay),  excited  and  irregular  (Longmore),  the  impulse 
and  pulsation  in  the  carotids  being  perceptible  to  the  eye  from  a 
considerable  distance.  The  pulse  was  frequent  and  sharp,  and  at 
first  moderately  full,  giving  the  idea  of  a  thinner  fluid  than  blood 
circulating  beneath  the  finger.  Frothy  mucus,  sometimes  clear, 
at  other  times  of  a  brown  colour,  was  in  most  instances  ejected 
from  the  mouth  and  nose  for  some  time  before  death,  and  often 
in  large  quantity. 

When  the  disease  was  about  to  terminate  fatally,  the  heart's 
action  soon  began  to  fail,  the  pulse  to  flutter,  and  the  breathing 
to  be  irregular;  and  in  a  period  varying  from  a  few  minutes  to 
a  few  hours,  death  closed  the  scene.  In  nearly  all  the  fatal  cases 
there  was  occasional  convulsive  muscular  movements  of  the 
extremities  up  to  the  time  of  death.  These  generally  ushered  in 
a  state  of  complete  coma,  in  which  the  patient  gradually  sank 
(Longmore). 

In  a  large  proportion  of  the  cases,  however,  from  the  com- 
mencement of  the  attack  to  its  termination  in  death,  the  patient 
never  moved  a  limb,  or  even  an  eyelid;  and  a  comparatively  small 
number  of  the  cases  on  the  march  fi-om  Jubbulpore  to  Calpee  were 
from  the  first  attended  with  convulsions.  These  generally  began 
in  the  upper  extremities,  or  in  the  muscles  of  the  face,  and  in 
some  cases  they  did  not  extend  farther,  the  patient  either  becom- 
ing rapidly  insensible  or  recovering.  In  other  instances  they 
extended  to  the  whole  of  the  voluntary  muscles,  and  were  of  the 
most  violent  description,  ceasing  frequently  for  from  two  or  three 
to  fifteen  or  twenty  minutes,  and  recurring  again  with  increased 
severity.  In  a  few  instances  the  nervous  irritability  seemed  as 
much  increased  as  in  hydrophobia;  and  some  patients  appeared  to 
be  in  a  state  analogous  to  somnambulism.  Although  uncon- 
scious, and  incapable  of  understanding  or  of  answering  questions, 
yet  the  countenance  indicated  the  greatest  teiTor, — the  eyes 
rolled  wildly  about;  and  a  few  drops  of  water  poured  on  the 
ground  near  him  were  sufficient  to  throw  him  into  the  most 
violent  convulsions,  and  to  elicit  from  him  screams  of  agony.  In 
most  of  these  cases  the  convulsions  ceased  some  time  before 
death.      The  symptoms  then  became  identical  with  those  which 
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characterize  the  ordinary  coui*se  of  the  disease.  In  a  few,  how- 
ever, the  convulsions  continued  to  the  last;  and  in  one  or  two 
death  took  place  when  the  body  was  still  contorted  by  them 
(Barclay). 

The  mortality  from  insolatio  is  equal  to  42*734  per  cent  (Bar- 
clay); or  433  per  cent.  (Butler);  one-half  the  cases  (Swift). 

In  the  cases  which  terminate  favourably  a  gradual  remission  of 
the  urgent  symptoms  takes  place;  but  the  irregularity  of  the 
heart's  action  and  oppressed  breathing  may  persist  during  the 
next  day;  and  if  the  patient  has  been  exposed  to  the  influence  of 
malaria,  paroxysmal  febrile  phenomena  may  supervene. 

ITie  patient  cannot  be  considered  free  from  danger  till  the 
skin  becomes  cool  and  moist  (Simpson,  Barclay);  indeed,  a 
relapse  of  all  the  worst  phenomena  may  occur  even  after  free 
perspu'ation  and  sleep  has  been  procured.  Dr.  Crawford  relates 
such  a  case: — An  orderly  being  left  in  charge  of  the  patient 
during  the  night,  with  instructions  to  keep  a  cold  lotion  to 
his  head,  and  to  call  the  surgeon  in  the  event  of  any  change 
occurring,  no  matter  how  slight;  the  surgeon,  visiting  the 
hospital  at  one  in  the  morning,  when  summoned  to  see  another 
patient  then  taken  ill,  found  the  orderly  asleep,  and,  to  his  horror, 
his  patient  moribund, — the  face  swollen,  of  a  dark  livid  colour, 
the  eyes  protruding  from  their  sockets,  with  stertorous  breathing 
and  spasmodic  twitchings  of  the  muscles  of  the  chest  and  arms. 
He  died  shortly  afterwards. 

Morbid  Anatomy. — In  Mr.  Longmorc's  cases,  in  which  a  viti- 
ated atmosphere,  from  the  want  of  ventilation,  was  associated 
with  the  extreme  heat,  the  appearances  after  death  were  those 
usually  found  in  death  by  asphyxia — namely,  excessive  engorge- 
ment of  the  lungs,  amounting  to  complete  obstruction  of  the 
pulmonary  circulation.  Some  parts  of  the  lungs  had  all  the 
appearance  of  true  interstitial  apoplexy.  Cerebral  congestion 
was  less  marked  in  character  and  less  constant  in  amount,  and 
it  seemed  to  Ixi  secondary  to  the  failure  of  the  due  performance 
of  pulmonary  functions,  resulting,  perhaps  (as  Mr.  Longmorc 
suggests),  from  loss  of  tone  in  the  vessels,  and  from  the  enfeebled 
action  of  the  heart,  consequent  upon  the  imperfectly  oxygenat^id 
blood  it  was  receiving.  The  congestion  of  the  head  was  gen- 
erally expressed  by  engorgement  of  the  vessels  of  the  pia  mater 
and  clurroid  plexuti,  and  by  numerous  blood-jyunda  in  the  sub- 
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stance  of  the  cerebrum,  as  shown  on  section.  The  appearance  of 
the  brain  indicated  generally  sanguineous  determination  without 
serous  effusion  ;  and  when  serous  effusion  had  taken  place,  it  was 
generally  into  the  cavities  of  the  lateral  ventricles,  and  sometimes 
into  the  subarachnoid  space.  The  blood  is  always  fluid  (Moke- 
head). 

Various  opinions  are  entertained  with  regard  to  the  mode  of 
action  of  the  various  agents  which  combine  to  produce  this 
singular  affection  of  the  nervous  system.  The  phenomena  during 
life  and  the  post-mortem  appearances  are  in  accordance  with 
death  from  coma,  slowly  induced,  or  from  syncope.  The  manner 
in  which  heat  acts  in  the  production  of  such  asphyxia  as  is  seen  in 
cases  of  insolatio  has  been  variously  interpreted  by  writers  on 
the  subject;  and  observations  are  very  much  to  be  desired  as  to 
the  exact  range  of  temperature  of  the  body-heat  in  such  cases.  It 
is  known,  however,  to  be  excessive;  and  the  increased  tempera- 
ture of  the  blood,  which  results  from  prolonged  exposure  to  great 
heat,  must  have  a  deleterious  influence  upon  the  constitution 
during  the  metamorphosis  of  tissue  going  on  under  such  circum- 
stancea  Intense  heat  applied  to  the  whole  body  tends  to  pro- 
duce death  by  syncope,  as  in  concussion  of  the  brain  (Alison). 
Heat  acting  on  the  peripheral  distribution  of  the  nerves,  and 
accumulating  in  the  system,  as  it  seems  to  do  in  iiisolatio,  pro- 
duces such  an  effect  on  the  heart,  the  lungs,  and  the  brain,  as  to 
produce  the  phenomena  of  syncope  and  conia. 

The  pre-existing  cutaneous  derangement  in  all  the  cases,  the 
total  inaction  of  the  skin,  its  dryness  and  intense  heat,  betoken 
an  accumulation  of  heat  in  the  blood  which  cannot  fail  to  influ- 
ence the  delicate  textures  of  the  brain  and  lungs.  The  "  embar- 
rassed and  heavy  breathing;"  the  "sense  of  weight  over  the 
sternum  "  (Longmore);  the  "  hurried  and  heavy  breathing  "  (Bar- 
clay); the  "catching  at  the  chest;"  the  "constricted  feeling,  as 
if  of  approaching  suffocation,  caused  by  wind  at  a  temperature 
of  112**  Fahr."  (M'Grigor),  indicate  that  physiological  state  of 
"  anxietas  "  which  prompts  to  such  acts  of  inspinvtion  as  are  seen 
on  the  approach  of  syncope,  or  of  apnosa,  from  depression  of  the 
nervous  influence  of  the  medulla  oblongata. 

Pollution  of  the  blood,  from  the  prolonged  continuance  of  func- 
tion under  sucli  circumstances  as  impair  the  normal  action  of  the 
skin,  the  lungs,  and  the  kidney,  produced  by  the  atmospheric 
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conditions  already  described,  and  the  phenomena  of  the  disease 
in  its  severe  form,  denote  the  culmination  of  functional  efforts  to 
get  rid  of  the  rapidly  accumulating  elements  of  disintegration 
which  must  have  resulted — as  indicated  by  progressive  emaciation, 
augmentation  of  animal  heat,  and  total  suppression  of  the  cuta- 
neous function.  Cases  of  insolatio  occurring  "  in  quarters  "  seem 
under  such  circumstances  to  die  from  conia,  inducing  apncea; 
and  the  most  common  complication  is  undoubtedly  pulmonary 
congestion  from  oppression  of  the  medulla  oblongata,  evidences 
of  which  are  found  on  post-viortem  examination  in  the  majority 
of  fatal  cases,  as  originally  pointed  out  by  Dr.  Marcus  Hill 
{Indian  Annals,  vol.  iii.,  October,  1855);  and  afterwards  by  Mr. 
Longmore  (L  c,  vol.  vi.,  July,  1859,  p.  396).  In  those  cases  of 
death  by  coma,  the  most  striking  point  in  the  jyost-Tnortem 
appearances  is  the  enormous  congestion  of  the  lungs;  in  which 
Dr.  Parkes  remarks,  that  although  he  has  dissected  men  in  a 
very  large  number  of  diseases,  both  in  India  and  in  England,  he 
has  never  seen  anything  like  the  enormous  congestion  observed 
in  two  or  three  cases  of  this  kind  {Practical  Hygiene,  p.  345). 

Pulmonary  engorgement,  however,  is  not  always  present.  On 
the  march  and  in  the  field  the  functional  phenomena  are  chiefly 
of  the  cerebral,  spinal,  and  sympathetic  systems,  as  indicated  by 
a  painful  state  of  nervous  irritiibility  from  over-stimulation  of 
intense  heat  The  long  exposure  of  the  eyes  to  the  glare  of  the 
sun  in  camp  may  account  for  the  more  constant  occurrence  of 
their  congested  state  in  cases  of  insolatio  in  the  field,  compared 
with  such  cases  occurring  in  quarters. 

The  pallor  of  the  face  and  of  the  surface  generally  seems  also 
to  be  more  an  attribute  of  the  disease  in  the  field  than  in 
quarters,  the  cases  being  probably  more  anaemic  in  the  field 
and  more  plethoric  in  quarters  (Barclay).  Practically,  it  has 
l>cen  observed,  as  Dr.  Barclay  points  out,  that  there  are  at  least 
four  dittereiit  ways  in  which  death  may  occur  in  cases  of  insolatio, 
which  are  necessary  to  be  borne  in  mind  with  regard  to  the  line 
of  treatment  necessary  to  follow. 

(1.)  The  aflections  of  the  nervous  system  alone,  more  particu- 
larly those  which  occur  during  active  exertion  "in  the  sun," 
when  the  intense  heat  acts  on  the  surface  with  the  greatest 
power,  producing  at  last  a  condition  similar  to  severe  concussion, 
and  more  or  less  instantaneous  death  by  syncope  (Alison,  Craw- 
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FOBD,  Barclay,  Morehead).  (2.)  Death  maybe  prolonged,  when 
pulmonary  complication  may  occur  from  destruction,  more  or  less 
complete,  of  the  pulmonary  circulation,  and  death  by  asphyxia 
ensues.  Or,  (3.)  There  may  occur  cerebral  congestion,  and  death 
by  coma.  These  states  may,  and  generally  do,  co-exist  together; 
and  symptoms  of  either  may  predominate.  (4.)  Recovering  from 
the  immediate  effects  of  these  conditions,  the  patient  may  die  two 
or  three  days  afterwards,  a  febrile  attack  succeeding,  with  serous 
effusion  within  the  cranium. 

Causes. — Heat,  and  atmospheric  conditions  of  the  nature  already 
indicated,  seem  to  concur  with  the  following  predisposing  circum- 
stances to  induce  cases  of  hwolatio: — (1.)  Plethora  and  unac- 
climation;  (2.)  Debilitating  causes  of  every  kind,  particularly 
such  as  lower  the  tone  of  the  nervous  system  or  increase  its 
irritability — e.  g.,  excessive  fatigue  and  prolonged  exposure  in 
extreme  temperature,  prolonged  marches,  bad  ventilation  in  tro- 
pical temperatures;  (3.)  A  febrile  state,  from  whatever  cause.  As 
a  general  rule,  Dr.  Barclay  found  that  plethoric  men  incur  greater 
danger  from  exposure  than  others;  (4.)  Intemperate  habits;  (5.) 
Exposure  to  an  atmosphere  highly  charged  with  electricity 
(Crawford,  Barclay)  ;  (6.)  During  the  season  of  prevalence  of 
sun-stroke  the  temperature  would  seem  to  have  ranged  from  96° 
to  120**  Fahr.  in  the  shade — extremes  of  atmospheric  heat  chiefly 
observed  on  the  Coromandel  Coast,  Central  India,  the  North- 
West  Provinces,  Scinde,  and  the  Punjaub  (Morehead,  L  c,  p. 
615). 

The  effects  of  the  constant  stimulation  of  excessive  heat  in  pro- 
ducing nervous  irritability  and  pervigilium  cannot  be  doubted 
(March,  Barclay),  and  Indian  medical  officers  can  bear  witness, 
from  personal  experience,  to  the  extreme  misery  resulting  from 
such  excessive  stimulation,  in  combination  with  the  conditions 
already  mentioned. 

Treatment — Keeping  in  view  the  nature  of  this  disease,  and 
the  various  modes  in  which  death  may  approach,  the  line  of 
treatment  may  be  indicated  as  follows,  on  the  authority  of  Dr. 
Barclay: — 

With  regard  to  the  class  of  cases  in  which  death  tends  to  occur 
suddenly  from  syncope^  there  is  little  opportunity  afforded  for 
treatment;  but  the  measures  indicated  are — the  cold  douche, 
keeping  the  surface  wet  and  exposed  to  a  current  of  air,  or  assidu- 
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ously  fanned,  exclusion  of  liglit  as  far  as  possible,  the  immediate 
employment  of  stimulants,  external  and  internal,  by  the  rectum 
as  well  as  by  the  mouth.  Depletory  measures  of  any  kind  are  nx>t 
to  be  thoufjht  of.  In  the  less  rapidly  decisive  cases  prompt  treat- 
ment is  of  the  greatest  use;  while  delay  is  fraught  with  the 
greatest  danger.  The  patient  must  be  immediately  stript  of  his 
outer  clotliing;  and,  being  placed  in  a  semi-recumbent  position, 
the  cold  douche  is  to  be  applied,  from  a  height  of  three  or  four 
feet,  over  his  head  and  along  his  spine  and  chest,  his  extremities 
being  at  the  same  time  sponged  over  with  cold  water.  Relaxa- 
tion of  the  pupil  is  the  first  sj^mptom  that  shows  the  good  effect 
of  the  treatment,  which  may  require  to  be  repeated  several  times, 
on  account  of  returning  insensibility;  but  if  there  is  any  evidence 
of  failure  of  the  pulse,  this  treatment  must  be  discontinued,  and 
the  application  of  cold  to  the  head  is  then  all  that  can  be  borne. 
The  hair  is  to  be  cut  short  as  soon  as  possible,  and  a  blister  applied 
to  the  nape  of  the  neck,  the  surface  having  previously  been  well 
sj>onged  over  with  the  acetu7n  lyttrn.  When  the  first  violence  of 
the  attack  is  subdued,  increasing  confidence  in  the  ultimate  result 
may  l>e  indulged  in  so  soon  as  vesication  takes  place;  and  in 
eases  where  insensibility  recui's  after  an  interval  of  ten  or  twelve 
hours,  it  may  be  removed  by  the  applic^ition  of  a  second  blister  to 
the  vertex ;  and  which  may  be  again  repeated,  there  being  no 
doubt  as  to  the  good  effect  it  produces.  A  blister  may  also  some- 
times be  applied  along  the  spine  in  the  worst  cases.  Stimulation 
by  the  use  of  the  electro-galvanic  current,  with  the  moLst  sponges 
applied  along  the  sides  of  the  neck,  chest,  and  epigastrium,  ought 
also  to  be  employed.  Sinapisms  ought  generally  to  be  apj)lied  to 
the  extremities,  and  to  the  chest  or  sides. 

As  soon  as  possible  after  the  employment  of  the  douche,  a 
strong  purgative  enema  ought  to  be  given,  those  of  a  stimulant 
nature  being  preferred  (such  as  those  indiciited  at  page  335).  But 
as  the  enema  may  have  to  be  repeated  several  times  before  any 
effect  is  produced  on  the  bowels,  it  may  be  advisable  to  let  tho 
first  enema  be  of  a  simple  purgative  character;  and  aflerwards 
let  it  be  followed  up  by  turpentine  enemata. 

If  cerebral  congestion  is  indicated  by  the  state  of  the  eyes 
already  described,  a  few  leeches  to  the  temples  may  relievo  the 
congestion  (Longmoke,  Barclay);  but  the  prevailing  opinion 
among  officers  of  experience  in  the  treatment  of  this  disease  is 
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against  the  employment  of  blood-letting  by  venesection,  even  in 
severe  cases.  In  all  the  cases  virhich  have  been  recorded,  in 
which  it  has  been  employed,  it  seems  to  have  been  generally 
hurtful,  and  to  have  hastened  the  fatal  termination. 

In  cases  where  the  breathing  is  much  oppressed,  and  the 
bronchial  tubes  loaded  with  mucus,  the  patient  should  be  turned 
occasionally  over  on  his  face  and  side. . 

In  the  convulsive  form  of  the  disease,  where  the  greatest  irrita- 
bility of  the  nervous  system  prevails,  the  douche  is  found  to  be 
inadmissible,  from  the  agony  which  it  occasions ;  and  in  such  cases 
Dr.  Barclay  has  found  great  benefit  from  the  inhalation  of  chloro- 
form. After  a  few  inspirations  the  convulsions  for  the  most  part 
ceased,  and  sleep  was  very  easily  induced;  but  in  one  or  two 
instances,  after  a  considerable  interval  of  consciousness,  febrile 
symptoms  increased  in  severity,  coma  supervened  (probably  eflu- 
sion  having  occun*ed  within  the  cranium),  and  was  followed  by 
death.  But  the  cases  in  which  chloroform  can  be  used  are  com- 
paratively few ;  and  very  great  care  is  necessary  in  its  employ- 
ment, so  that  the  inhalation  may  be  suspended  at  once,  as  soon 
as  any  effect  is  produced  upon  the  pulse. 

Measures  for  the  Prevention  of  Insolatio. — (1.)  All  weak  and 
sickly  men  should  be  weeded  out  and  left  behind,  if  a  march  is 
to  be  undertaken  during  hot  weather  in  India;  (2.)  The  costume 
should  be  suitable  for  the  early  morning  hours  before  sunrise,  as 
well  as  for  the  scorching  period  which  follows,  when  the  men  are 
for  the  most  part  in  their  tents.  It  should  consist  of  materials  of 
slow  conducting  power,  of  a  colour  by  which  heat  is  not  readily 
absorbed,  and  should  be  as  loose  and  light  as  possible.  A  flannel 
shirt  should  be  worn,  to  prevent  the  men  being  exposed  to  sudden 
chills,  and  a  flannel  belt  round  the  loins  may  be  worn  with 
advantage,  except  in  the  hottest  weather.  The  shirt-collar  should 
either  be  open,  or  made  so  wide  as  to  prevent  all  risk  of  its 
pressing  injuriously  on  the  veins  of  the  neck.  Above  all,  some 
other  form  of  knapsack  should  be  devised  than  that  at  present  in 
use.  I  believe  Sir  T.  Trowbridge  has  devised  a  pack  that  has  been 
considered  by  competent  authorities  as  a  great  improvement  on 
that  now  in  use,  and  which  does  away  with  the  use  of  cross  belts 
over  the  chest,  so  injurious  to  the  functions  of  the  organs  within 
the  chest.  The  march  ought  not  to  be  commenced  too  early  in  the 
morning.    The  troops  should  be  on  the  new  ground  about  an  hour 
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after  sunrise,  and  the  pace  should  never  exceed  three  and  a  half 
miles  an  hour.  There  should  be  a  halt  for  seven  or  eight  minutes 
every  hour,  or  ofbener  if  the  men  are  exhausted,  and  a  longer  halt 
half  way,  when  each  man  should  have  a  cup  of  coffee  and  a 
biscuit.  They  ought  also  to  have  their  ration  before  starting  in 
the  morning.  An  ample  supply  of  water  should  be  provided  for 
the  men  by  ''bheeaties"  being  attached  to  each  company,  and 
always  compelled  to  march  with  it.  No  man  should  be  allowed 
to  fall  out  without  being  accompanied  by  a  non-commissioned 
officer,  whose  duty  it  should  be  to  bring  him  to  a  medical  officer  at 
once  if  sick,  and  if  not,  to  bring  him  up  to  the  column  at  the  halt. 
All  men  so  falling  out  should  be  brought  up  to  hospital  tents  for 
examination  immediately  on  the  arrival  of  the  regiment  in  camp. 
The  men  should  carry  nothing  on  the  march  but  their  rifles  and 
ammunition — the  quantity  of  the  latter  being  kept  as  small  as  is 
consistent  with  safety.  They  should  be  allowed  to  march  "  easy" 
and  loosely  clad,  more  particularly  in  passing  through  jungles  or 
ravines.  No  halt  should  ever  take  place  on  such  ground  when 
better  may  be  had  within  a  moderate  distance.  When  the  sun 
is  up,  halts  should  be  so  timed  that  shelter  may  be  obtained  by 
open  tojyes  of  trees.  Camps  should  be  formed  on  as  high  and 
open  ground  as  possible.  The  sites  for  camps  in  India  marked 
out  by  the  "  official "  pillars  are  generally  the  most  objectionable 
that  could  have  been  selected  (Barclay,  Indian  Sanitary 
Commissioners,  and  others).  As  much  space  should  be  allowed 
between  the  tents  as  the  ground  will  admit  of.  Tents  should 
be  pitched  as  speedily  as  possible,  camels  and  elephants  being 
provided  for  their  transport — carts  never.  **  Kus-ktia"  mats 
should  be  kept  constantly  wet. 

Troops  in  the  field  during  the  continuance  of  the  hot  winds  in 
India  should  have  the  best  description  of  tents  that  can  be  got 
for  hospital  purposes,  and  be  provided  with  the  best  known  means 
for  keeping  them  cool.  An  abundant  supply  of  water  in  camp  is 
of  the  utmost  importance,  care  being  taken  that  the  bags  contain- 
ing it  are  in  good  repair,  hung  up  within  easy  reach  of  the  men, 
and  kept  always  filled  with  water.  Sentries  should  be  under 
cover  during  the  heat  of  the  day;  and  the  men  should  be  in- 
structed, whenever  they  go  out  in  the  extreme  heat  of  the  sun,  to 
I)ut  a  wetted  towel  or  thick  handkerchief  over  the  head,  under 
the  cap,  and  around  the  back  of  the  neck  and  face.    The  men 
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should  be  encouraged  to  take  exercise  during  the  cool  of  the 
evening;  or,  at  all  events,  to  leave  their  tents,  so  as  to  permit  of 
their  thorough  ventilation;  and  wherever  it  is  practicable,  bathing 
should  not  be  omitted. 

Rations  of  spirits  ought  certainly  to  be  discontinued  in  India. 
It  may  be  a  question  as  to  what  should  be  substituted  instead; 
but  all  authorities  are  agreed  that  the  system  of  "  spirit  rations" 
tends  to  convert  young  soldiers  into  drunkards. 

INSANITY-//Manito«. 

Definition. — A  mental  state  in  which  acts  of  Conception,  Judg- 
ment, or  Reasoning,  betray  or  persistently  express  themselves  as 
different  from,  the  state  of  Feeling  and  modes  of  Thought  usual  to 
the  individual  in  health  (Combe).  There  is  then  a  deficient, 
impaired,  or  perverted  power  of  the  Will,  or  an  uncontrolled 
violence  of  the  Emotions,  with  perverted  Sensations  and  Instincts. 
Such  complex  mental  states  are  separately  or  conjointly  produced 
by  disease  of  the  brain,  ordinarily  of  insidious  approach,  gen- 
erally without  fever,  and  resulting  from  specific  morbid  action 
of  the  hemispherical  ganglia,  and  tending  to  become  chronic 
or  persistent.  Such  conditions  render  the  patient  an  irrespon- 
sible being,  and  unfit  him  eventually  for  the  performaru^  of  the 
social  and  political  duties  of  life  (EsQUiROL,  WiNSLOW,  BucKNiLL, 

TUKE.) 

Pathology  and  Morbid  Anatomy. — Many  theories  have  been  pro- 
pounded to  explain  the  nature  of  Insanity.  They  may  be  resolved 
into  two,  as  at  present  entertained,  namely, — (1.)  The  meta- 
physical, functional,  or  spiritual  theory;  and  (2.)  The  cerebral 
theory. 

The  "  functional "  or  "  spiritual "  theory,  which  inculcates  the 
belief  that  Insanity  is  an  affection  of  the  immaterial  principle, 
is  at  variance  with  all  reasoning.  Such  a  belief  is  in  direct 
opposition  to  positive,  well-recognized,  undeniable  data.  It 
is  an  almost  universal  belief  that  the  brain  is  the  material 
instrument  by  which  that  thinking  principle,  the  Mind,  manifests 
itself,  whether  it  be  by  the  unseen  phenomena  of  Conception, 
Judgment,  Reasoning,  and  Instinct,  or  by  the  more  obviously 
expressed  phenomena  of  Volition,  Emotion,  and  Sensation.  To 
consider,  then,  those  subjective  phenomena  which  collectively,  in 
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their  various  manifestations,  constitute  "  Mind  " — an  immaterial 
essence — as  liable  to  disease  apart  from  all  derangement  of  the 
material  organ,  the  instrument  with  which  it  is  so  closely  and 
indissolubly  united — is  to  believe  in  a  most  incongruous,  unphilo- 
sophical,  unphysiological  doctrine, — to  believe,  in  fact,  in  a  hcMu- 
cination;  and  those  who  act  on  such  a  belief  act  under  a  delusion. 
The  more  consistent  theory  is  that  which  is  known  as  the  cerebral 
tlieory;  and  which  is  now  entertained  by  most  of  those  eminent 
physicians  who  have  made  Insanity  a  special  study  and  subject 
of  treatment.  Among  the  most  able  exponents  of  this  theory  in 
our  country  may  be  mentioned  Drs.  Forbes  Winslow,  Bushnan, 
Conolly,  John  Charles  Bucknill,  Tuke,  Laycock,  and  Lauder 
Lindsay ;  and  from  their  lucid  descriptions  of  the  insane  I  have 
drawn  up  the  following  account  of  Insanity,  sufficient  for  the 
scope  of  this  text-book. 

The  belief  which  this  so-called  cerebral  theory  inculcates  is, 
that  the  instrument  through  which  the  phenomena  of  Mind  are 
expressed  is  the  part  diseased; — that  the  encephalic  nervous  tex- 
tures are  primarily  implicated.  And  as  it  is  consistent  with  the 
])athoIogy  of  disease  in  every  other  organ  and  texture  of  the  body, 
that  the  part  may  be  diseased  without  our  means  and  instruments 
of  research  being  able  as  yet  to  demonstrate  such  morbid  state  to 
the  senses,  the  diseased  state  being  expressed  through  one  or  more 
disordered  functions  of  the  frame ;  so  is  it  with  the  brain.  It  is 
an  organ  of  such  exquisite  delicacy,  both  of  structure  and  of  func- 
tion, that  important  and  extensive  structural  changes  may,  and 
often  do  exist,  which  neither  our  naked  eye-sight  nor  our  touch 
can  appreciate,  and  which  can  only  sometimes  be  demonstrated 
by  various  complex  methods  of  research. 

In  those  cases,  also,  of  Insanity  where  the  manifestations  of  the 
mental  phenomena  are  simply  disordered  and  perverted,  but  not 
abolished,  it  is  consistent  with  the  known  pathology  of  disease 
in  other  parts  to  expect  the  very  slightest  structural  change,  such 
as  may  rather  be  expressed  as  a  tendency  to  those  morpholo^cal 
lesions  which  occur  between  the  blood  and  the  elements  of  tex- 
ture, and  which  are  only  manifested  through  vital  phenomena — 
insidious,  because  unseen  in  their  approach — and  often  inappreci- 
able after  death  to  the  most  experienced  obscrvera  Analogous  to 
this  morbid  state  in  the  nerve-tissue  of  the  brain  is  the  local 
morbid  state  which  attends  that  complex  morbid  prooess  known 
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as  inflammation,  and  to  that  essential  part  of  it  to  which 
Virchow  gives  the  name  of  parenchymatous.  It  is  expressed  in 
the  altered  vital  morphological  phenomena  between  the  blood 
and  the  minute  elements  of  tissue,  and  which,  in  some  tex- 
tures, has  been  appreciated  by  the  microscope  as  a  mere  "  cloudy 
swelling"  of  the  minute  elements  of  tissue,  such  as  may 
be  seen  in  cartilage  and  in  some  of  the  so-called  non-vascular 
tissues. 

The  phenomena  of  Insanity  also  offer  the  most  conclusive 
data  that  the  brain-tissue  is  impaired,  especially  in  those 
cases  where  the  manifestations  of  Insanity  obviously  yield  to 
remedies. 

Those  pathological  doctrines  are,  moreover,  always  to  be 
regarded  with  distrust  whose  tendency  is  to  hold  out  no  hope 
of  cure.  Such  is  the  tendency  of  the  metaphysical  theory  of 
insanity. 

Believing  in  the  cereh'ol  doctrine,  and  acting  upon  it,  the 
prospects  of  cure  are  hopeful,  if  the  case  is  diagnosed  early,  and 
remedies  are  judiciously  applied. 

"  If  cases  of  Insanity  are  brought  within  the  sphere  of  medical  treat- 
ment in  the  earlier  stages,  or  even  within  a  few  months  of  the  attack, 
Insanity,  unless  the  result  of  severe  injury  to  the  head,  or  connected  with 
a  peculiar  conformation  of  chest  and  cranium,  and  in  hereditary  diathesis, 
18  as  easily  curable  as  any  other  form  ofhodUy  disease  for  the  treatment  of 
which  toe  apply  Hie  resources  of  our  art "  (Winslow). 

It  is  a  serious  error,  on  the  one  hand,  to  act  upon  the  belief 
that  physic  canrwt  maJce  a  man  think  oilierwise,  when  "  one  man 
thinks  himself  a  king,  another  a  cobbler,  and  another  that  he 
can  goveni  the  world  with  his  little  finger."  On  the  other  hand, 
it  is  equally  erroneous  to  act  upon  the  belief,  "  that  no  man  vxis 
ever  reasoned  into  Insanity  or  reasoned  out  of  it."  It  is  only 
by  a  proper  combination  of  medical  and  moral  treatment  that  the 
first  manifestations  of  Insanity  are  to  be  controlled  and  ultimately 
effaced. 

"  The  existence  of  so  vast  an  amount  of  incurable  Insanity  within  the 
wards  of  our  national  and  private  asylums  is  a  fact  pregnant  with  im- 
portant truths.  In  the  history  of  these  unhappy  persons — these  lost  and 
ruined  minds — we  read  recorded  the  sad,  melancholy,  and  lamentable 
results  of  either  a  total  neglect  of  all  efficient  curative  treatment  €U  a 
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period  vrfien  it  migJU  have  arrested  Ut/e  ontoard  advance  of  the  cerebral 
misdiiefj  and  maintained  Reason  upon  her  seat,  or  of  the  use  of  injudi- 
cious and  unjustifiable  measures  of  treatment  under  mistaken  notions  of 
the  natui-e  and  pathology  of  the  disease.  .  .  .  Experience  irresistibly 
leads  to  the  conclusion  that  we  have  often  in  our  power  the  means  of 
curing  Insanity,  even  after  it  has  been  of  some  years'  duration,  if  ice 
obtain  a  t/wrovgh  appreciation  of  tJie  physical  and  mental  aspects  of  Uie 
casCf  and  persevering!  1/  and  continuously  apply  remetlial  measures  for  its 
removal  *'  (Winslow  in  Lettsomian  Lecture,  pp.  59,  61). 

The  testimony  from  morbid  anatomy  which  illustrates  the 
pathology  of  Insanity,  and  which  more  directly  supports  the 
cerebral  theory,  is  that  which  has  resulted  from  observations 
made  upon  the  bulk  of  the  brain,  upon  its  absolute  and  specific 
weight,  and  that  of  the  grey  and  white  substance  of  which  it  is 
composed.  The  original  observations  of  Dr.  Bucknill  with  regard 
to  the  insane,  and  of  Dr.  Sankey  with  regard  to  the  sane,  furnish- 
ing especially  valuable  data  for  comparison,  are  those  which  must 
be  regarded  as  the  initiative  of  observations  from  which  we  hope 
yet  to  learn  much.  Dr.  David  Skae,  of  the  Morningside  Asylum, 
near  Edinburgh,  and  Dr.  Boyd,  of  the  Somerset  County  Lunatic 
Asylum,  have  more  recently  confirmed  some  of  these  observations, 
already  noticed  at  page  263,  et  seq.,  and  have  in  some  measure 
extended  tliem.  Such  observations  show  generally, — (1.)  That 
the  absolute  weight  of  the  brain  is  slightly  increased  in  the 
insane — a  conclusion  which  is  also  consistent  with  the  fact, 
established  especially  by  Bucknill,  that  in  many  cases  of  Insanity 
the  absolute  size  of  the  brain  is  materially  diminished  relatively 
to  the  capacity  of  the  cranium.  (2.)  This  increase  in  absolute 
weight  appears  to  depend  chiefly  on  an  increase  in  the  weight  of 
the  cerebelluni  compared  with  the  pons  Varolii,  the  niedvlht 
oblongata,  and  the  cerebrum.  The  general  i-esult  is,  that  the 
cerebellum  in  the  insane  is  heavier  in  relation  to  the  cerebrum 
than  it  is  in  the  sane.  (3.)  Dr.  Boyd  records  the  singular  fact 
that  almost  invariably  the  weight  of  the  left  cerebral  hemisphere 
exceeds  that  of  the  right  by  at  least  the  eighth  of  an  ounce, 
(i\<)yal  Society,  Feb.  28, 1861  ;  also  Med.-Chir.  Trans,,  voL  xxxix.) 
(4.)  On  arranging  the  weight  of  the  brain  according  to  the  form 
of  Insanity  under  which  the  patients  laboured,  the  following 
average  results  were  obtained : — 
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AvxEAoi  Wbight  of  the  £:noefhaj«5k. 

In  ManiUf    ...»...>,.,.  54  ciuiicea  I)^  dn.chnm. 
In  Monomania,     ..,...,,..  5t       ,«       Hr  i* 

In  Devwniiat    »     ,     *     ,     *     *     .     ♦     .     .     ,  60      „         5^       „ 
In  Omtrat  Farali/»i*,     ........  49      „      12^       „ 

The  absolute  weightj  therefore,  is  greatest  in  mmiia,  and  leaat 
in  the  general  'paralysw  of  the  insane ;  while  also  the  cerebellum 
flecreasea  similarly  through  the  snnie  series^  with  the  exception, 
that  in  the  geneiul  paralysis  of  the  icisaoe  it  presents  the  highest 
average-  Generally  it  appears  that  in  cases  of  acute  ^tmjiiu 
(which  is  a  form  of  Insanity  of  very  short  duration)  there  is  the 
smallest  amount  of  increase  in  the  relative  weight  of  the 
cerebellum;  while  in  general  paralysis — a  disease  of  prolongeti 
chiration — the  greatest  increase  takes  place.  (5*)  The  results  of 
observations  in  the  specific  gravity  both  of  the  grey  and  white 
matters  of  the  brain  show  an  increase  in  the  insane  compared 
with  the  same  texture  in  the  sane  (Sanket,  Skae).  (6.)  It  m 
oonsisteut  also  with  the  records  of  these  three  observers  that  the 
mode  of  dea^h  has  an  influence  upon  the  specific  gravity;  and, 
generally,  it  may  be  stated  that  when  cerebral  symptoms  are  well 
marked,  such  as  by  convulsions,  strabismus,  and  the  like,  and 
when  the  case  terminates  by  coma  or  by  apncea,  the  specific 
gravity  is  higher  than  when  the  symptoms  are  associated  with 
exhausting  disease,  such  as  phthisiis,  and  when  the  case  teriuin* 
ates  fatally  by  ancBmia  or  astfienia.  Tlie  high  specific  gravity 
of  tlie  grey  and  white  matter  in  the  former  ch\ss  of  caaes  averaged 
1041|  while  the  average  specific  gravity  of  the  whole  brain  in 
similar  ca^^es,  as  obsers^ed  by  Dr.  Bucknill,  varied  froTn  1  0I<(>  to 
1052;  while  the  average  specific  gravity  of  the  whole  healthy 
brain  is  only  1036.  (7)  Dr.  BuckniU's  mote  recent  observational 
show  the  most  essential  change  to  consist  in  shrinking  of  the 
substance  of  the  brain,  with  degenemtion  of  the  nerve-cells,  or  a 
relative  atrophy  of  its  substance  by  a  deposit  of  inert  matter  {Med.^ 
Chir,  Review,  Jan.,  1855).  (8.)  On  comparing  the  Rpecific  gravity 
of  the  grey  substance  in  the  different  forms  of  mental  disease,  the 
lowest  appears  to  occur  in  cases  of  dementia,  where,  however,  it  ia 
0  003  above  the  average  in  the  mum.  The  next  highest  Hpecific 
gravity  occurs  in  cases  ot  ladancholm,  the  next  in  general  jmra- 
fi/^ia,  the  next  in  munui,'mid  the  highest  in  epilepsy.     In  some  of 
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these,  however,  and  probably  in  all,  the  mode  of  death  appears 
to  influence  the  specific  gravity.  For  instance,  in  the  paralysis 
of  tlie  insane  terminating  by  coma  or  apnoea^  the  specific  gravity 
of  the  whole  brain  has  been  1*040;  while  in  similar  cases  termin- 
ating by  syncope  or  astlienia,  the  specific  gravity  of  the  whole 
brain  has  not  exceeded  the  average,  nor  gone  beyond  1039.  The 
average  specific  gravity  of  the  white  substance  is  lowest  in  cases 
of  mania,  next  in  dementia,  higher  in  general  paralysis,  higher 
still  in  monomania,  and  highest  in  epilepsy  {Edin.  Monthly  Jour, 
of  Med.  Science,  October,  1854). 

The  general  results  of  the  more  crude  examinations  of  the 
cranium  and  its  contents  in  cases  of  Insanity,  in  this  and  other 
countries,  show  that,  in  a  very  large  proportion  of  cases,  there 
are  found  some  degree  of  thickening  and  opacity  of  the  arachnoid, 
serous  effusions  into  the  subarachnoid  tissue,  into  the  arachnoid 
sac  and  ventricles  of  the  brain,  or  of  serum  with  lymph  more  or 
less  gelatiniform,  accompanied  sometimes  with  increased,  some- 
times with  diminished  vascularity  of  the  brain  and  its  mem- 
branes, thickening  and  adhesion  of  dui^i  mater,  gritty  state  of  the 
pia  mater,  turgescence  of  cerebral  vessels,  or  of  puncta  vasculosa. 
Lesions  are  also  more  frequently  found  at  the  anterior  and 
superior  portions  than  at  the  base  of  the  brain.  Some  cases 
prove  fatal  by  a  series  of  apoplectic  seizures  when  the  blood- 
vessels are  extremely  atheromatous.  In  that  specific  form  of 
paralysis  peculiar  to  the  insane  there  also  appears  to  exist  a 
peculiar  softening  of  the  grey  matter,  not  indicated  by  any 
change  appreciable  to  the  eye,  but  by  layers  of  the  grey  matter 
stripping  off*  easily  with  the  membranes,  to  which  it  often 
adheres;  by  the  readiness  with  which  the  grey  matter  is  broken 
up  by  a  stream  of  water;  and  by  changes  in  the  contents  of  the 
brain-cells,  as  observed  microscopically.  The  morbid  state  of  the 
brain  in  the  insane  may  extend  to  a  considerable  depth  into  the 
grey  matter  composing  the  hemispherical  ganglia ;  but  the  whole 
of  these  ganglia  are  generally  more  or  less  implicated,  in  con- 
junction with  the  tubular  fibres  passing  from  the  hemispheres 
through  the  vesicular  neurine.  In  casl^s  of  suicidal  and  of 
auspicious  melancholia.  Dr.  W.  L  Lindsay  has  noticed  cedematous 
softening  of  the  central  parts  of  the  brain  in  the  cases  he  has 
examined.  Such  changes  are  associated  with  great  vital  and 
nervous  depression.     In  a  valuable  paper  "  On  the  Histology  of 
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the  Blood  in  the  Insane,"  Dr.  W.  L.  Lindsay  has  shown  that 
although  the  blood  is  not  characterized  by  particular  morbid 
states,  nevertheless  he  is  of  opinion  that  in  extreme  and  excep- 
tional cases  there  are  specific  abnormalities  of  the  urine,  blood, 
poat-mmi^em,  appearances,  craniological  measurements,  or  of 
facial  clvaracteristics  in  the  insane  as  compared  with  the  sane. 
With  regard  to  the  urine,  the  same  industrious  observer  remarks, 
that  his  results  differ  widely  from  those  published  by  Dr. 
Sutherland  and  other  eminent  authorities,  especially  as  regards 
the  view  concerning  the  elimination  of  phosphates,  and  the  con- 
nection of  such  elimination  with  Insanity  (Joumxil  of  Psychologi'' 
cal  Medicine,  July,  1856,  p.  488). 

But,  with  the  exception  of  these  morbid  changes  last  men- 
tioned, and  with  the  exception  also  of  those  observed  and  limited 
to  cases  of  the  specific  general  paralysis  of  the  insane,  other  crude 
morbid  appearances  are  found  very  frequently  in  the  brains  of 
persons  who  have  died  of  other  diseases,  and  without  any  mani- 
festations of  mental  impairment  of  the  nature  of  Insanity. 

Causes. — In  modern  times  Insanity  is  a  disease  unhappily  of 
frequent  occurrence,  and  it  has  been  supposed  to  be  extending  in 
proportion  to  the  degree  of  civilization.  It  does  certainly  appeal*, 
from  an  interesting  paper  by  Dr.  Winslow  in  The  Journal  of 
Psychological  Medicine  for  July,  1857,  that  diseases  of  the  bittin 
and  nervous  system  are  not  only  of  more  frequent  occurrence,  but 
that  a  certain  unfavourable  type  of  cerebral  disorganization  tends 
to  develop  itself  in  the  present  day.  This  type  of  cerebral  disorder 
may  be  characterized  as  being — (1.)  Insidious  in  its  approach;  (2.) 
Tending  to  that  form  of  Insanity  which  frequently  terminates 
by  suicide;  or  (3.)  Leads  at  an  early  age  to  softening  of  the 
brain,  at  an  age — the  prime  of  life — when  the  Intellect  ought  to 
be  in  an  active  and  vigorous  condition  of  exercise  and  of  health. 

The  remote  causes  of  Insanity  are  of  a  Moral  or  Physical  nature. 
Of  the  patients  principally  admitted  into  the  different  hospitals 
of  France,  Italy,  and  Belgium,  about  one-tenth  have  their  insane 
state  attributed  to  falls,  blows  on  the  head,  the  abuse  of  mercury, 
or  other  Physical  causes  not  determined.  The  remainder  of  the 
cases  have  then*  insane  condition  ascribed  to  Moral  influences — as 
religion,  having  been  crossed  in  love,  to  jealousy,  family  disputes 
and  family  cares,  reverses  of  fortune,  wounded  pride,  disappointed 
ambition,  anger,    fright,   arbitrary  detention,  excess  of   study. 
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libertinage,  and  drunkenness.  The  action  of  Moral  influences  in 
producing  Insanity  is  so  striking  that  the  passing  events  of  the 
day  often  impress  upon  the  disease  its  peculiar  characteristic. 
When  magic  and  witchcraft  were  believed  in,  Europe  was  over- 
run with  persons  who  supposed  themselves  possessed  by  the  devil. 
When  the  Pope  was  at  Paris,  that  singular  event  caused  many 
religious  monomaniacs, — a  form  of  Insanity,  says  Esquirol,  which 
shortly  after  disappeared. 

The  causes  of  Insanity  are  of  a  nature  producing  in  the  patient, 
in  the  first  instance,  emotional  changes  only,  either  by  the  sudden 
and  violent  agitation  of  the  Passions,  or  by  the  long-continued 
influence  of  circumstances  operating  more  insidiously  upon  the 
Mind,  and  producing  an  habitual  state  of  abnormal  feeling. 
There  is  no  description  of  Insanity  which,  if  traced  to  its  source, 
may  not  be  found  either  to  consist  in  perverted  Emotion,  or  to 
emanate  from  that  origin  (Bucknill  in  MecL-Chir.  Review  for 
January,  1854).  Dr.  Hood's  statistics  give  the  proportions  as 
follow: — Moral  causes,  such  as  anxiety,  grief,  uncontrolled  Emo- 
tions, in  408  per  cent,  of  the  males,  and  32 7  per  cent,  among 
females.  Physical  causes,  in  19  8  per  cent,  of  males,  and  21  per 
cent,  of  females  The  chief  of  these  Physical  causes  are  old  age, 
abuse  of  alcoholic  liquors,  bodily  illness,  and  the  critical  period  in 
females. 

The  principal  predisposing  causes  are  age,  sex,  hereditary  descent, 
and  disease. 

Age. — Infancy  is  nearly  exempted  from  madness,  and  so  also 
i.s  childhood,  except  in  cases  of  congenital  idiotism.  Esquirol, 
however,  gives  the  case  of  a  child  between  five  and  ten  years  old 
whose  monomania  lay  in  attempting  to  destroy  both  her  father 
and  mother.  Insanity,  however,  as  a  general  principle,  seldom 
breaks  out  till  after  puberty,  when  the  Passions  are  fully  de- 
veloped. Dr.  Thurnam*s  tsible  shows  that  the  greatest  liability  to 
the  disease  exists  at  the  ages  between  twenty  and  thirty;  while 
the  statistics  of  Hanwell  make  the  period  from  thirty  to  forty  to 
be  the  mo.st  liable  to  Insanity. 

Sex. — It  has  been  much  disputed  which  sex  is  the  more  liable  to 
insanity.  Esquirol,  from  returns  obtained  from  the  different 
insane  cstablLshments  of  London  and  Paris,  considered  the 
numbers  to  be  nearly  equal ;  but  Dr.  Thurnam's  tables  show  that 
males  arc  more  liable  than  females  to  attacks  of  Insanity,  in  the 
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proportion  of  5S  per  cent  of  males  to  46  per  cent  of  females*  An 
appraximatioQ  as  to  the  ioflnenee  of  social  position  on  tlie 
patients  shows  a  larger  proportion  of  Insanity  among  the  un- 
married  tlian  among  the  married  population,  in  proportion  to 
their  respective  numbers. 

Hereditary  Origin. — Tlie  testimony  of  almost  universal  expe- 
rienoe  establishes  the  fact  of  a  very  general  Iieredltary  trans- 
mission of  Insanity,  varying  from  26  to  69  per  emit  of  the  cases. 
This  is  remarkably  insUneed  among  the  high  nobility  of  France 
and  other  countries,  who  almost  in  every  instance  intermarry, 
and  are  allied  by  blood  to  each  other,  inculcating  a  sad  lesson  to 
those  parents  who  consult,  in  the  marriage  of  their  childi'en,  the 
present  intei^st  rather  than  the  health  of  their  descendaota 
This  hei^ditaiy  tendency  to  Insanity  in  the  aristocracy  is  greatly 
insisted  on  by  Esquirol,  who  states  that  only  one-third  of  pauper 
female  lunatics  were  ascertained  to  belong  to  families  in  which 
Insanity  had  previously  existed ;  while  more  than  one-half  of  the 
ff»raale  Innatles  of  the  higher  classes  were  thus  connected.  In 
genernl,  children  bom  before  the  Insanity  of  their  parents  aro 
less  liable  to  this  dtseaaa  than  those  born  after  the  attack; 
also,  children  bom  of  parents  diseased  in  one  line  are  less  liable 
to  it  than  parents  diseased  in  both  lines  of  descent.  The  condition 
of  the  mother  during  gestation  has  often  a  striking  effect  on  the 
mental  health  of  her  future  offspring  Esquirol  observed  that 
during  the  French  Revolution  many  pregnant  ladies,  whose  minds 
were  kept  constantly  in  a  state  of  alarm  and  anxiety  during  that 
period,  brought  forth  children  who,  in  their  infancy,  were  subject 
to  convulsive  or  other  nervous  diseases ;  and  in  their  youth  either 
to  mankt,  imbeeililyt  or  devuiitia.  The  form  of  Insanity  chietly 
transmitted  appears  to  b©  demtJitia;  the  mother's  Insanity 
being  chiefly  tmnsmitted  to  daughters,  and  that  of  the  fathers  to 
sons.  Legislative  enactments  regarding  the  intermarriage  of 
j>erson8  tainted  by  Insanity  are  greatly  to  be  desired;  and  cor- 
tainly  the  concealment  of  Insanity  with  a  view  to  marriage, 
ought  to  render  marriages  null  and  void  which  are  concluded 
under  such  circumstances. 

Di^cos^.— Certain  diseases,  also,  are  powerful  predispa^ing,  or 
even  exciting  causes  of  Insanity,  such  as  epilepsy,  whieh  give^ 
rise  to  a  large  number  of  the  most  incurable  cases.  Derange- 
ment of  function  or  structure  of  the  uterus  is  another  powerful 
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predisposing  cause;  and  many  persons  become  deranged  after 
severe  fevers  or  attacks  of  "insolatio"  in  climates  like  that  of 
India.    Dyspepsia  is  also  a  frequent  forerunner  of  Insanity. 

Symptoms  and  Forms  of  Xnsanitj. — 'No  unobjectionable  classifi- 
cation of  the  forms  of  Insanity  can  yet  be  propounded;  and,  as  Dr. 
Daniel  H.  Tuke  justly  states,  any  classification  must  be  regarded 
merely  as  a  chart  by  which  we  may  shape  our  course,  having  only 
the  prominent  points  marked  or  partially  delineated  upon  it.  So 
far,  also,  as  cause  can  be  ascertained,  the  same  cause  does  not 
always  produce  the  same  result;  for  in  different  individuals  it 
will  occasionally  produce  very  opposite  forms  of  Insanity.  Dr.  W. 
Lu  Lindsay  justly  observes,  as  a  result  of  his  prolonged  experience, 
that  "a  very  lai-ge  proportion — a  majority — of  hospital  cases  of 
Insanity  cannot  be  referred  simpliciter  to  the  heading  of  any 
nosology.  Changes  of  type  in  the  disease  are  also  not  uncom- 
mon ;  such  that  a  woman,  for  example,  previously  suffering  from 
melancholia  may  become  erotomaniac,  or  Tnaniacal;  so  also 
dementia  has  been  known  to  pass  into  a^cute  mania.  Such 
changes  of  type  are  of  constant  occurrence ;  and  it  is  by  no  means 
unusual  to  find  the  same  case  of  Insanity,  at  different  stages  of 
its  progress,  presenting  the  characters  successively  of  mania, 
melancholia,  and  dementia.  The  differences,  therefore,  between 
some  forms  of  Insanity  cannot  always  be  regarded  as  essentially 
very  great. 

The  following  is  the  classification  (a  modification  of  Heinroth's) 
suggested  by  Dr.  D.  H.  Tuke  in  his  and  Dr.  Buckniirs  Manual 
of  Psycliological  Medicine,  first  edition,  p.  89 : — 


CLASSIFICATION   OF  DISORDERS  OF  THE  MIND,  INVOLVING — 

Class  I.— The  Intellect. 

Forms  or  Phases  of  iNSANmr. 


Order  1.  Development  incomplete.      \ 


Order  2.  Invasion   of  Disease  after 


IlCBECILITT. 

/  Dementia. 

\  Monomania  (Intellectual). 


development.  j  includino 

f      Delusions.     Illusions. 
\      Hallucinations. 
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CLASSIFICATION   OF  DISORDERS  OF  THE  MIND — Continued. 

Class  II.— The  Moral  Sentiments. 


Order  1.  Development  incomplete. 


Order  2.   Invasion   of  Disease  after 
development. 


Class  III. — Tlte  Propensities. 
Order  1.  General. 

Order  2.  Partial. 


Forms  of  Insanity. 
(Moral  Idiocy  (1). 
(Moral  Imbexjility. 

Moral  Insanity. 

Melancholia — 

1.  Religious. 

2.  Hypochondriacal. 

3.  Nostalgic. 

I  Exaltation,  regarding 

1.  Religion. 

2.  Pride. 

3.  Vanity. 

4.  Ambition. 


(  Mania  (usually  a  disorder  of 
X     all  the  faculties). 
Homicidal  Mania. 
Suicidal  Mania. 
'  Kleptomania. 
I  Erotomania. 
Pyromania. 
Dipsomania. 


1.  Idiocy. — An  abortive  condition  of  the  intellect  from  defec- 
tive development  of  the  brain.  Subjective  plienomena  are  iwt 
capable  of  being  exhibited,  and  therefore  cannot  be  inquired  into. 
The  condition  is  congenital  (EsQumoL,  Coke,  Prichard,  Buck- 
NiLL,  Tuke). 

The  characters  of  the  idiot,  as  portrayed  by  Dr.  Tuke,  vary 
according  to  the  degree  in  which  the  cerebro-spinal  system  is 
involved.  In  the  lower  or  most  abject  forms  of  idiocy  the 
functions  of  organic  or  vegetative  life  are  ill  performed;  nutrition 
is  most  imperfect;  the  power  of  reproduction  is  small;  and  he 
would  perish  were  it  not  for  the  assistance  of  others.  The  func- 
tions of  animal  life  are  likewise  impaired,  and  he  may  be  scarcely 
alive  to  external  impressions,  or  possess  the  power  of  executing 
spontaneous  acts.  In  the  most  abject  state  of  idiocy  he  is  blind, 
deaf,  and  dumb,  while  the  excretions  are  passed   involuntarily 
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(op.  cU.,  p.  95).  From  this  abject  state  there  are  grades  of 
Intellectual  and  Moral  capacity  among  idiots;  and  generally  it 
may  be  stated  that  the  greater  the  organic  deformities  the  more 
marked  will  be  the  imperfections  of  Sensibility  and  Intelligence, 
and  the  smallest  heads  appertain  to  the  most  degraded  class  of 
idiots;  but  a  small  head  is  not  a  necessary  accompaniment  of 
the  condition.  On  the  contrary,  many  idiots  have  large  heads. 
The  abject  condition  of  the  idiot  is  obvious  in  his  vacant 
stare,  in  the  thick  everted  lips,  the  slavering  mouth,  the  irregu- 
lar teeth,  the  gums  often  swollen,  the  frequent  strabismus,  the 
general  want  of  s)anmetry,  the  absence  or  defect  of  the  senses 
of  sight,  hearing,  and  speech,  taste  and  smell.  Notwithstanding 
the  staggering  gait,  he  is  constantly  moving,  if  on  his  feet; 
and,  if  seated,  he  has  a  difficulty  in  balancing  himself  (TuKE, 
loc.  cit) 

2.  Cretinism. — This  condition,  which  is  endemic  in  many  coun- 
tries, and  is  occasionally  sporadic,  has  been  already  noticed  under 
the  subject  of  "Goitre  "  (vol.  i.,  p.  803).     Although  it  seems  that 
some  cases  are  congenital,  yet  Dr.  Tuke,  from  personal  observation, 
and  from  the  Report  of  the  "  Sardinian  Commission,"  believes  {op, 
cit.,  p.  104)  that  there  is  no  pathognomonic  sign  by  which  cretinism 
can  be  recognized  at  birth;   but  that  a  certain  combination  of 
symptoms  permits  the  prognosis  in  childhood  of  the  future  develop- 
ment of  cretinism.     After  the  fifth  or  sixth  month  ho  describes 
the  infant  cretin  as  presenting  the  following  symptoms: — "The 
development  of  the  body  proceeds  very  slowly ;  the  child,  though 
weak,  is  remarkably  stout,  and  appears  swollen ;  the  colour  of  the 
skin  is  somewhat  dusky,  sometimes  yellow,  sometimes  natural; 
the  head  is  large,  the  fontanellea  widely  separated,  and  sometimes 
all  the  sutures  disjointed.     The  expression  is  stupid ;  the  appetite 
is   voracious;  and  much  time  is  passed  in  sleep.      The  belly  is 
swollen;    the   extremities    are    generally  attenuated;   the   neck 
is  thick,  but  not  always  goitrous;  teething  is  not  completed  for 
many  years,  is  generally  accompanied  by  an  offensive  salivation, 
and  frequently  by  convulsions.     Usually  the  child  cannot  st^md 
before  its  sixth  or  seventh  year;  and  it  is  then  that  it  begins 
to  articulate   certain   sounds,    supposing  it  has  not  been  deaf 
from  birth.    The  voice  is  hoarse  and  shrill,  and  words  are  spoken 
with  difficulty."     His  stature  is  diminutive.     His  head  is  of  great 
size,  but  flattened  at  the  top,  and  spread  out  laterally;  and  the 
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dissections  of  Virchow  show  that  the  parts  at  the  base  of  the 
cranium  are  early  ossified  in  the  form  of  a  rectangle.  Early  union 
of  the  bones  takes  place,  and  with  such  early  union  arrest  of 
growth  occurs  at  that  part  of  the  skull,  while  various  compensa- 
tory developments  continue  in  other  parta  Hence  the  p^^og^ 
Tiathcms  face,  and  the  sinking  of  the  root  of  the  nasal  bona 
Irregular  and  partial  union  of  the  sutures  at  an  early  age  is  a 
frequent  morbid  condition  of  the  Insane,  associated  with  an 
atrophic  condition  of  the  gyri  below  the  site  of  union.  The 
oblique  downward  direction  of  the  orbit  in  cretins  is  brought 
about  by  the  compensating  growth  of  the  skull  generally,  and 
more  especially  of  the  malar,  the  frontal,  the  temporal  bones,  and 
zygomatiG  arches,  in  consequence  of  the  deficient  development  of 
the  sphenoid  bone.  The  stunted  development  of  the  bones  at  the 
base  of  the  skull  gives  a  very  short  distance  between  the  front 
and  middle  part  of  the  cranium;  while  the  diminished  growth  of 
the  nasal  septum  and  of  the  jawbones  gives  a  prognathous  form 
of  fiw^  alike  to  the  cretin,  the  negro,  and  the  monkey.  Thus  the 
character  of  the  face  in  the  cretin,  as  Dr.  Tuke  observes  {op,  cit., 
pp.  105-6),  remains  unchanged  from  puberty  to  old  age.  The 
eyes  are  generally  afiected  with  strabismus ;  the  zygomatic  arch 
is  large,  and  the  mouth  of  large  size ;  the  lips  thick,  and  the  lower 
one  hanging  down.  The  lower  jaw  is  small,  retreating,  and  its 
angle  very  obtuse.  The  predisposition  to  cretinism  appears  to  be 
hereditary;  and,  as  noticed  by  Dr.  Watson,  it  has  a  close  but  ill- 
understood  connection  with  goitre,  so  that,  with  few  exceptions, 
cretins  are  goitrous;  and  he  also  observes,  that  "when  both 
parents  are  goitrous  for  two  generations  in  succession,  the  off- 
spring, being  in  the  third  generation,  are  sure  to  be  cretins"  (Lectw 
3diii.,  voL  i.,  p.  788).  Fodere  makes  an  observation  to  the  same 
effect. 

3.  Imbecility,  or  the  loss  of  mental  power,  supervening  after 
mental  power  had  rendered  itself  obvious,  manifests  itself  in 
various  degrees.  The  most  abject  imbeciles  produce  nothing;  and 
all  their  movements  are  roused  only  by  impulses  from  without. 
They  do  not  think  or  act,  and  their  Will  is  without  energy. 
They  cannot  follow  a  conversation,  still  less  a  discussion.  Others 
of  a  higher  development  are  equal  to  the  performance  of  many  of 
the  ordinary  duties  of  life,  and  able  to  take  care  of  themselves. 
They  are  affectionate  to  their  friends,  but  sometimes  passionate. 
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Some  are  liable  to  a  strong  tendency  to  theft;  a  few  are  danger- 
ous to  society,  prone  to  incendiarism,  and  still  more  frequently  to 
homicidal  acts  (Bucknill  and  Tuke). 

4.  Dementia  is  an  impaired  mental  condition,  arrived  at  in 
several  ways,  capable  of  being  traced  in  their  mental  history. 
Some  have  previously  afforded  examples  of  melancholia,  when 
they  were  perfectly  conscious  of  all  that  passed  around  them. 
Some  have  been  maniacal,  others  have  suffered  from  the  severe 
delirium  of  fever  or  insolatio;  but  after  a  paHial  recovery  from 
these  immediate  affections,  by  slow  gradations  the  mental  faculties 
become  dulled,  confused,  and  finally  obliterated.  Others,  again, 
lose  their  faculties  by  reason  of  extreme  old  age — senile  dementia 
— "  the  last  infirmity  of  noble  minds"  (TuKE,  op.  cit,  p.  113).  All 
such  cases  are  remarkable  by  their  conversation  and  acts,  which 
greatly  resemble  infancy;  and  the  mental  alienation  is  indicated 
by  the  disorder  of  ideas,  affections,  and  determinations.  Feeble- 
ness is  the  essential  characteristic  of  this  form  of  mental  disorder; 
and  there  is  abolition,  more  or  less  marked,  of  all  the  sen.sitive, 
intellectual,  and  voluntary  faculties.  On  the  slightest  excitement, 
such  patients  are  liable  to  maniacal  outbursts.  "  If  dementia  is 
long  continued,  its  outward  signs  become  well  pronounced  in  the 
face  of  the  patient.  The  vacant  and  puzzled  look,  the  lack-lustre 
eye,  the  weak  smile,  the  meaningless  laugh,  betray  the  vacuity  of 
Mind"  (TuKE,  op.  cit,  p.  115). 

Some  persons  suffering  from  dementia  walk  incessantly,  seeking 
something  not  to  be  found;  some  constantly  walk  round  and 
round  within  the  space  of  a  few  feet;  while  others  lie  rolled  up 
in  bed  or  extended  on  the  ground.  Some  can  scarcely  drag  their 
legs  after  them.  Some  write  incessantly,  but  the  words  or 
sentences  have  rarely  any  connection  or  meaning;  others  talk 
incessantly  but  incoherently,  beginning  a  sentence  without  being 
able  to  finish  it.  So  completely  do  some  lose  the  association  of 
names  with  things,  that  they  utter  nothing  but  what  Hamlet 
would  call  "  words!  words!"  One  will  strike  his  hands  day  and 
night,  while  his  neighbour  will  balance  his  body  in  one  position 
with  a  most  tiring  monotony  of  movement;  another  will  leap 
and  laugh,  whistle,  dance,  and  sing  during  the  whole  day ;  others, 
again,  dress  themselves  in  all  sorts  of  whimsical  manners;  while 
some  will  display  a  few  rusty  nails  or  common  pebbles  as  the 
riches  of  tlie  universe.      The  gradations  of  this  form  of  Insanity 


41G  SPECIAL  PATHOLOGY-^INSANITY. 

are,  first,  a  chaotic  state  of  the  Faculties;  secondly,  the  loss  of  all 
sense  of  propriety;  and,  lastly,  the  entire  oblivion,  or  nearly  so,  of 
every  spark  of  Intellect. 

In  dementia  the  patients  are  extremely  liable  to  become 
paralytic ;  and  a  thickness  of  speech  is  the  first  symptom  of  its 
approach.  After  a  time  the  speech  is  more  manifestly  affected, 
followed  by  a  loss  of  power  in  the  limbs  of  one  side,  more  marked 
in  the  lower  extremity,  so  that  the  step  is  feeble  and  straggling. 
In  the  last  stage  they  are  completely  paralytic,  and  only  able  to 
utter  a  few  unintelligible  sounds. 

0.  Monomania  is  a  term  which  comprehends  various  forms  or 
phases  of  delusional  Insanity.  There  is  generally  an  undue 
intensity  and  exaltation  of  the  Conceptive  and  Perceptive  Facul- 
ties. The  Insanity  is  more  or  less  partial,  in  such  a  way  that 
some  one  Passion  or  hallucination  so  entirely  possesses  the 
patient  as  to  lead  to  erroneous  mental  conclusions,  and  often  to 
dangerous  conduct.  The  modes  by  which  the  monomaniac  gives 
expression  to  his  particular  delusion  are  endless ;  and  the  mental 
affliction  is  especially  indicated  by  deluaiovts,  A  fixed  idea,  like 
the  delirium  of  mania,  overcomes  the  Will,  and  the  brain,  from  its 
diseased  condition,  fails  to  correct  the  hallucinations  under  which 
the  patient  labours,  by  the  normal  exercise  of  the  Faculties. 
Reason  is  unable  to  dissipate  the  illusions;  the  exercise  of 
Reason  and  observation  fail  to  discredit  them ;  the  ItaUucinations 
founded  thereon  remain  an  obstacle  to  the  free  exercise  of 
Reason ;  and  delusions  are  the  result. 

It  is  hardly  possible  to  understand  the  nature  of  this  phase  of 
Insanity  without  being  well  aware  at  the  outset  of  the  study  that 
every  sense  is  liable  to  express,  by  the  mode  in  which  it  performs 
its  function,  the  existence  of  cerebral  disease;  as  when  light 
things  feel  heavy,  small  things  seem  large,  hot  things  feel  cold; 
or  when  the  senses  are  liable,  from  the  irritation  of  the  brain  or 
other  cause,  to  become  morbidly  active,  the  patient  seeing  persons 
or  hearing  discourses  when  no  such  person  is  present,  and  no  such 
discourse  is  related.  When  he  is  satisfied  by  reasoning  and  the 
evidence  of  his  senses  that  what  he  hears  or  sees  is  simply  an 
illusion,  he  is  said  to  labour  under  a  hallucination,  which  to 
the  reflective  mind,  in  the  full  posse&sion  of  intellectual  power, 
is  the  highest  degree  of  tension  to  which  that  mind  can  arrive, — 
a  true  ecstasy  (ttccn-ao-ic)-     When,  however,  he  believes  and  acts 
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upon  ludlucinations,  he  is  insane,  and  the  hallucination  then 
becomes  a  delusion.  Through  each  and  every  one  of  our  senses 
we  may  thus  become  impressed  by  a  halluciriation. 

Much  objection  has  been  taken  to  the  term  ** delusion;"  yet 
the  "  symptoms  of  delusion  are  still  accepted  in  our  courts  of 
justice  as  the  most  authentic  mark  of  insanity,  and  as  the  essence 
of  cerebro-mental  disease."  The  term  may  be  thus  defined,  from 
the  gist  of  the  writings  of  Drs.  Bucknill  and  Tuke : — A  delusion 
is  a  belief  in  the  existence  of  things  which  have  no  existence  in 
reality,  or  an  erroneous  perception  of  the  nature  of  things,  or  of 
Iheir  relation  to  ea^h  other,  occasioned  by  cerebro-mental  disease; 
or  again  (as  Dr.  Bucknill  defines  it),  An  intellectual  error  caused 
by  the  pathological  condition  of  the  mind,  arid  displaying  itself 
in  false  Sensation,  Perception,  or  Conception,  in  illusion,  hallu- 
cination, or  delusion  proper  (pp.  cit,  317).  A  few  instances  of 
hallucination,  some  of  them  becoming  delusions,  are  of  the  fol- 
lowing nature: — 

Dr.  Falconer  mentions  a  case  in  which  cold  bodies  felt  intensel}*' 
hot  to  the  patient,  who  could  not  move  without  believing  he  was 
burnt  Esquirol  mentions  a  lady  who,  being  recommended  a 
lavement,  was  desirous  of  administering  it  herself.  No  sooner, 
however,  was  the  syringe  put  in  her  hands  than  she  threw  it  away 
with  an  expression  of  horror,  stating  that  it  felt  so  heavy  that 
she  believed  it  to  be  filled  with  mercury,  and  that  they  wanted  to 
make  a  barometer  of  her  body.  A  gentleman  whose  Mind  was  in 
every  other  respect  perfect  had  constantly  the  sensation  of  his 
mouth  being  full  of  pieces  of  broken  glass:  while  another,  curious 
in  his  table  and  choice  in  his  wines,  believed  everything  tasted 
of  oatmeal  porridge.  The  sight  is  often  the .  medium  of  delu- 
sion. Dr.  O'Connor  met  with  a  patient,  recovering  from  measles, 
to  whom  every  object  appeared  diminished  to  the  smallest  pos- 
sible size.  Baron  Larrey  mentions  a  person  who  saw  men  as  big 
as  giants;  and  another  patient,  on  recovering  from  typhus  fever, 
who  felt  himself  to  be  ten  feet  high,  his  bed  eight  feet  from  the 
floor,  and  the  opening  of  the  chimney  as  large  as  the  arch  of  a 
bridge.  The  celebrated  Pascal  always  believed  he  saw  a  precipice 
on  his  left  hand,  and  had  a  chair  placed  on  that  side  to  prevent 
his  falling  into  it  The  ear,  also,  is  likewise  often  aflfected.  It 
Iieare  "the  airy  tongues  that  syllable  men's  names."  A  gentle- 
man riding  by  a  barracks  at  evening-call  never  got  the  sound 
YOU  u.  2e 


♦18 


SPECIAL  PATHOLOGY — INSANITY. 


of  the  bugle  out  of  bis  ears  for  nine  months;  and  everybody] 
knows  that  Dr  Johnson  always  entei-tained  a  deep  impression 
that,  while  opening  the  door  of  his  college  ehambers,  he  heai-d  the  j 
voice  of  his  motlier,  then  many  miles  distant,  calling  him  by  his 
name,    *'Sam!  SamT' 

It  is  remarkable,  also,  that  such  fiaUucinatioiis  sometimes  occur 
when  the  organ  is  itself  destroyed  through  which  they  would  be 
objectimly  expressed,  thus  showing  the  mibjective  nature  of  thej 
delusion.  Esquirol,  for  example,  attended  an  insane  merchant^ 
who^  though  labouring  under  gutia  «erd^ia,  not  only  beard  { 
persons  talking  to  him,  but  saw  visions  that  perfectly  end  wanted  1 
him.  He  had  also  under  his  care  a  Jewess  who  was  blind,  and 
yet  f^aw  things  the  most  strange.  She  died,  and  the  optic  nerve 
from  its  commissure  to  its  entrance  into  the  sclerotic  of  the 
eyeball,  was  found  atrophied,  so  that  the  transmission  of  any. 
objective  impression  was  impossible,  He  mentions  also  two! 
other  women  absolutely  deaf,  who  had  no  other  delusion  than| 
that  of  hearing  every  night  invisible  persons  addressing  them. 
Such  are  instances  of  hallucinations,  and  the  images  thus  ^j 
excited  are  described  to  be  as  vivid  as  those  produced  by  abjective  fl 
causes;  so  that  the  patient,  when  insane,  entirely  believes  the  ^ 
empty  and  false  forms  he  sees,  the  ideal  sounds  he  hckirs,  to  be 
real  and  substantial  His  symptoms  are  a  series  of  dehisionsA 
Nothing  can  persuade  him  of  the  fallacy  of  any  one  of  them  J 
Like  Macbeth,  he  insists,  "If  I  stand  here,  I  saw  him."  It  is  only) 
by  tbe  occurrence  of  a  temporary  hallucinathn  that  we  canj 
explain  the  apparition  of  the  ghost  of  C^sar  to  Brutus,  promising  I 
to  meet  him  at  Philippi ;  or  of  the  familiar  spirit  which  conversed] 
with  Ta^-so;  or  of  the  demon  of  Socrates,  and  such  like. 

Nearly  every  monomaniac  laboui-s  under  hallucinations^  of  one, 
two,  or  even  of  all  the  scnBcs,  But  in  a  large  number  of  cases  of 
Insanity  it  m  impossible  to  prove  tlie  existence  of  hallucinations,        i 

In  Insanity,  if  a  part  of  the  body  be  diseased,  the  Imaginatioiifl 
often  person ifias  the  disease  into  some  strange  reality.     Thei^  are      ' 
constantly  patients  in  hospitals  for  the  insane  who,  suffering  pains 
in  the  crown  of  the  head,  believe  they  arc  caused  by  worms  gnawing 
the  brain;  or,  suffering  pains  in  the  stomach,  believe  that  organ 
to  be  filled  with  serpents,  frogs,  or  mice,     A  woman,  for  many , 
years  a  lunatic  at  SaJpAtriere,  who  suffered  severely  from  abdo- 
minal pains,  believed  she  had  a  whole  regiment  of  soldiers  in  he 
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abdomen,  and  when  the  pains  were  severe,  that  they  fought  with 
each  other.  Another  woman,  called  by  the  patients  "Mere  de 
I'Eglise,"  believed  she  had  in  her  entrails  all  the  personages  of  the 
New  Testament,  and  occasionally  those  of  the  whole  Bible.  At 
other  times  she  believed  the  Popes  held  their  councils  in  her 
abdomen.  She  died,  and  the  abdominal  viscera  were  found  ad- 
herent to  each  other  and  to  the  peritoneum. 

6.  Moral  Idiocy,  or  congenital  defect  of  the  Moral  sense,  while 
the  Intellectual  Powers  are  not  deficient,  but  sometimes  superior, 
is  a  morbid  condition  not  recognized ;  nor  can  its  existence  be 
easily  established.  There  are  cases,  however,  which  now  and  then, 
throughout  the  periods  of  childhood,  boyhood,  and  youth  exhibit 
all  the  evidence  one  can  have  of  an  inert  Moral  nature,  associated 
with  an  activity  of  the  animal  Propensities.  Over  such  a  mental 
condition  threats,  rewards,  or  punishments  exercise  little  or  no 
control  There  is  said  to  have  been  at  one  time  in  the  Richmond 
Lunatic  Asylum,  in  Dublin,  a  man  who  exhibited  a  total  want  of 
Moral  feeling  and  principle,  but  who  possessed  considerable  intel- 
ligence, ingenuity,  and  plausibility.  Dr.  Crawford  wrote  of  him 
that  he  had  never  been  different,  that  he  had  never  evinced  the 
slightest  mental  incoherence  on  any  one  point,  nor  any  kind  of 
hallucination.  He  appeared,  however,  so  totally  callous  with 
regard  to  every  Moral  principle  and  feeling;  so  thoroughly  uncon- 
scious of  ever  having  done  anything  wrong;  so  completely  desti- 
tute of  all  sense  of  shame  or  remorse,  when  reproved  for  vices 
or  crimes;  and  he  proved  himself  so  utterly  incorrigible  through- 
out life,  that  Dr.  Crawford  expresses  himself  as  almost  certain 
that  any  jury  before  whom  he  might  be  brought  would  satisfy 
their  doubts  by  returning  him  insane.  The  "  exact  counterpart " 
of  this  case  was  admitted  into  the  New  York  State  Asylum 
(Benedict's  Anniuil  Repoii,  1850).  Dr.  Tuke  gives  many  other 
instances  besides  these  {op,  cU.,  p.  181) ;  but  it  is  still  very  doubt- 
ful if  Moral  idiocy  can  be  recognized  as  apart  fix)m  impaired 
Intellect;  although  feeble  Moral  Powers  and  Volition,  or  dan- 
gerous peculiarities  of  temper,  may  be  occasionally  associated 
with  good  intellectual  abilitiea 

7.  Koral  Insanity  as  Developed  in  Adult  Life. — A  standard  of 
mental  health  is  to  be  sought  for  in  the  natural  and  habitual 
character  of  the  patient;  who  being  thus  compared  with  himself, 
it  will  be  seen  that  a  change  in  his  feelings  and  conduct  sets 
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in  gnii3ually.  Moral  Insanity  has  been  more  m  less  cleaii 
ilefined  by  Drs.  Pricliard,  Tuke,  and  Buekaill.  Dn  Take  obeanres 
that  the  adult  about  to  benome  insane  in  this  re.^pect  is  '"more 
absorbed  or  reserved,  and  on  any  provo<mtion,  however  slight,  is 
unreasonably  imtated.  He  becomes  suspicious,  liable  to  attri- 
bute false  motives  to  his  fiieods  or  to  others,  and  to  cast 
ungenerous  reflections  upon  his  nearest  relatives."  He  is  ob* 
served  to  be  morose.  The  alteration  of  the  man  from  his  former 
nature  is  eom]>!et© ;  and  some  act  of  an  outrageous  character 
is  at  last  committed.  In  other  cases,  an  individual  has  been  sub* 
jected  to  over-exertion  of  mind,  his  powers  overtas^ked,  or  his 
feelings  put  upon  the  stretch  in  consequence  of  anxiety  or  un- 
accustomed responsibility.  He  then  finds  himself  susceptible  to 
tlje  sHghtest  Emotion.  Sleep  and  rest  ai^  lost;  he  is  conscious 
of  more  or  less  uneasiness  about  the  head, — a  sense  of  tension  and 
dull  aching  pain;  and  at  last  he  is  unequal  to  the  discharge  of 
his  usual  duties.  Certain  impulses  a^d  tendencies  begin  to  dis- 
tress his  Mind,  because  he  knows  they  are  alike  repugnant  to  his 
Tiejison  and  to  the  dictates  of  his  Moral  nature.  Often  the 
impulse  is  to  do  violence  to  himself  or  others-  or  it  b  simply 
to  break  glass  or  articles  of  furniture  {ojx  cU,,  pp.  185,  186). 
The  Moinl  Jnmnity  thus  expresses  itself  simply  as  a  tendency 
to  disordered  emotional  excitement,  which  affects  the  course  of 
Thought  and  action,  without  destroying  tiae  reasoning  process  in 
any  other  way  than  b}'  supplying  wrong  materials  to  them. 
Tliere  may  be  no  disorder  of  the  Intellectual  Powers,  or  any 
delusion  whatever  (Carpenteb).  Reason  does  not  reign  supi*eme: 
it  is  simply  retained  possea'iion  of  while  the  Feelings  tmd  Emo- 
tions are  beyond  control  Circumstances  in  life  create  feelings  and 
prejudices  which  prevent  the  morally  insane  patient  from  pasBing 
through  life  smoothly.  As  regards  the  Inidhd,  the  patient  is  not 
insane;  but  he  cannot  control  liis  Feelings  or  Emotions, 

Among  patients  morally  insane,  physical  health,  as  Dr.  Tuke 
observes,  is  almost  as  frequently  deranged  as  it  is  among  those 
whose  Intellect  is  manifestly  disordered;  and  tlio  cases  not  un- 
frequently  terminate  in  some  unmistakable  physical  disease,  such 
as  general  paralysia  In  a  large  number  of  cases  the  patient  1ms 
been  in  childhood,  or  is  subject  to  epilepsy;  and  there  can  be 
no  doubt  that  convulsions  in  infancy  are,  in  illation  to  their 
ultimate  effects  on  the  Mind,  not  suflSciently  recognized.    They 
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often  pass  away  and  are  forgotten,  but  some  portion  of  the 
cerebral  tissue  has  doubtless  received  an  iiyury  which,  in  any 
other  tissue  of  the  body,  would  be  easily  recovered  from,  but 
which  in  so  delicate  a  tissue  as  the  nervous  system  permanently 
injures  the  brain  of  the  child,  so  that  its  Moral  or  Intellectual 
Powers  are  impaired;  and  the  result  is  painfully  perceptible  as 
the  child  grows  up  to  manhood  {op.  cit,,  p.  187). 

The  diagnosis  is  to  be  made  between  this  form  of  Insanity  and 
mere  vicious  propensities ;  and  the  only  ground  of  diagnosis,  as 
pointed  out  by  Dr.  Bucknill,  lies  in  the  mode  of  causation. 
"Moral  insanity  is  always  preceded  by  an  efficient  cause  of 
mental  disease,  and  there  has  always  been  a  notable  change  in 
the  emotions  and  the  propensities  following"  (L  c,  pp.  328,  329). 

8.  Melancholia. — A  state  of  melancholy  is  often  the  first  indica- 
tion of  many  forms  or  phases  of  Mental  disease.  It  precedes  the 
majonty  of  cases  of  mania,  and  is  associated  with  or  supervenes 
upon  other  forms  of  Insanity.  It  may  supervene  suddenly,  as 
when  it  is  the  immediate  consequence  of  grief;  or  it  may  come  on 
gradually,  as  the  mere  exaggeration  of  a  naturally  melancholy 
frame  of  mind.  Sudden  melancholia  is  rare.  Premonitory  symp- 
toms generally  indicate  a  period  of  incubation  more  or  less 
prolonged  and  sufficiently  obvious.  A  state  of  depression  often 
follows  upon  a  state  of  TnerUal  elatioriy  or  a  prolonged  mental 
exertion  and  occupation  which  suddenly  ceases.  It  also  suc- 
ceeds the  mental  exaltation  produced  by  inebriating  drinks. 
These  effects,  however,  are  generally  slight  and  transient,  and 
tlie  cases  of  this  kind  ought  to  be  separated  from  those  cases  in 
which  the  depression  becomes  persistent.  In  Peraiateid  ineUm- 
cltolia  the  "relish  for  existence"  becomes  less  and  less,  the 
spirits  feel  depressed,  and  the  man  feels  unequal  to  the  ordinary 
duties  which  call  him  into  public  life.  In  the  domestic  circle 
he  becomes  silent,  and  seeks  entire  solitude  (TuKE,  op,  cit,^,  148). 

**  He  makes  his  heart  a  prey  to  black  despair ; 
He  eats  not,  drinks  not,  8lee|)8  not,  has  no  use 
Of  anything  but  thought;  or,  if  he  talks, 
'Tis  to  himself*  (Dkyden). 

And  even  although  he  is  "  cheerless,  moody,  and  taciturn/*  as  Dr. 
Take  observes,  "  lie  appears  to  be  unceasingly  revolving  in  his 
wind  his  unfortunate  condition,  which,  while  he  regards  as  worse 
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tlmn  that  of  any  other  person,  he  still  believes  it  to  be  good 
enough  for  a  misemble  wretch  like  hiusselt"    Hie  PropeiiBitie^  na* 
to  indolence  and  general  indifferenoei     He  reads  nothing,  writa* 
to  nobody,  shuns  all  exertion.     One  dominant  Propensity  alone 
in  too  often   active,  namely,  self-destruction   (Conolly);   while 
obstinate  abstinence  fVoin  food  and  drink  is  a  common  feature  in 
case-%  of  melancholia^    There  b  greatly  increased  susceptibility  of 
the  Emotions ;  and  the  sobjeets  of  melancholia,  in  its  early  stage, 
are  easily  moved  to  tears  by  trivial  circunistancea     All  consols- 
tion  is  disregarded  by  Buch  patients.    They  are  beyond  persuasioQ. 
Nothing  can  subdue  their  Will,  convince  them  of  their  error,  quiet 
their  alanns,  or  allay  their  fears.     Nothing  can  remove  their  pre- 
judices, overcome  their  repugnances,  or  conciliate  their  aversions. 
Nothing  can   divert  them    from   the   engrossing  thoughts   that 
occupy  their    mental    energies,    and    take  possession    of    their 
Emotiona     Occasional   remissions  of  the   aflection  may  deceive  J 
the  patient's  Mends  for  a  time;  but  the  disease  progresses  till  the  II 
patient  Ls  obviously  insane,  and  is  either  placed  under  the  care  of 
competent  guardians,  or  he  voluntarily  seeks  the  tranquillity  of 
an  asylum.     But,  fortunately  for  the  chances  of  cure,  a  lov©  for 
and  appreciation  of  the   ridiculous  is  often  associated  with  the 
tendency  to  gloom  in  vielaiiefwUu.     Cowper,  who  penned  **  John 
Gilpin/'  is  a  familiar  example.     Carlini,  a  French  comic  actor  of     i 
reputation,  consulted  a  physician  to  whom  he  was  unknown,  on  fl 
account  of  attacks  of  profound  melancholia  to  which  he  was  sub- 
JQct     Amongst  other  remedies,  the  doctor  recommended  the  diver- 
sion of  the  Italian  comedy.     **  Your  diatcmper,'*  said  he,  "  mnsi  b©  ■ 
rooted  indeed  if  the  acting  of  the  lively  CarUni  does  not  remove 
it."     "Abs!"  said  the  miserablo  patient,  *M  am  the  vert/  Carlim 
whom  you  recommend  me  to  see;  and  while  I  am  capable  of 
filling  Paris  with  mirth  and  laughter,  I  am  myself  the  deject^rl 
victim  of  melancholy  ami  chagrin**  (Prefect's  Annuls  of  Jnsatiity, 
p.  40i,  quoted  by  Dr.  Tuke,  op.  cit,  p,  150). 

The  ultimate  course  of  cases  of  vielanckolia  varies  with  the 
constitution  of  the  patient,  his  age,  the  degree  in  which  Uie 
djsotder  is  complicated,  and  the  existence  of  hereditary  predis- 
position to  mental  disease.  It  tends  to  pass  into  dementia;  but 
the  tendency  thereto  is  much  less  marked  than  in  mania*  Tlio 
prognosis  is  more  favourable  in  simple  Tntlancholia  than  when 
complicated  with  disorder  of  the  Intellect 
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Among  the  earliest  mental  phenomena  are  forgetfulness,  abstrac- 
tion, simple  depression  of  spirits,  alterations  of  the  Affections 
towards  children  or  other  near  and  dear  relations,  restlessness, 
religious  dreads,  delusions,  alterations  of  the  Instincts,  such  as 
hunger, 

*'Amxmg  the  earliest  physical  symptoms  of  melancliolia  are  loss 
of  sleep  and  disturbed  dreams.  The  digestive  organs  are  fre- 
quently deranged,  the  Uytigue  is  unnaturally  red  or  loaded,  there 
is  fulness  at  the  epigastrium,  and  tJte  divine  evacucUions  are 
deficient  in  bile.  The  tongue  is  sometimes  flabby,  pale,  indented 
ai  the  edges;  a  fixed  dull  pain,  or  an  ill-defined  sense  of  oppres- 
sion is  often  experienced  in  the  head.  The  pulse  is  geneiuUy 
slow  and  compi^essible.  The  urine  is  often  pale,  sometimes  high 
cdoui^,  depositing  lithates,  T/ie  skin  varies:  it  is  usually  harsh, 
but  not  uvfrequently  it  is  moist  and  clammy.  The  uterine  func- 
tions are  more  or  less  disordered,  and  in  a  large  majority  of 
cases  are  suspended.  In  men  the  repivductive  instinct  is  in 
abeyance"  (Tuke,  op.  cit,  pp.  152,  153). 

Constipation,  long-continued  and  habitual,  associated  with  soli- 
tude and  family  cares  in  persons  formerly  healthy,  and  of  excit- 
able and  lively  dispositions,  appear  in  some  cases  to  have  acted  as 
an  exciting  cause  of  melancholia  (Dr.  W.  H.  0.  Sankey,  Med. 
Times  and  Gazette,  September  19,  1863). 

Melancliolia  comes  next  in  frequency  of  occurrence  to  rruinia. 
It  is  frequently  hereditary ;  and  all  its  varieties  are  disposed  to 
be  remittent.  ''  It  is  generally  observed  that  the  remission  takes 
place  in  the  latter  part  of  the  day,  the  patient  suffering  most 
acutely  in  the  early  morning,  and  for  some  hours  subsequently." 
In  those  cases  which  have  a  suicidal  tendency  this  remittent 
character  should  be  borne  in  mind  (Tuke,  op.  dt,  p.  171). 

The  principal  forms  which  melancholia  assumes  are — (1.)  Reli- 
gious; (2.)  Hypochondriacal;  (3.)  Nostalgic. 

In  the  first  form  of  melancholy  the  impress  is  given  to  its 
character  by  the  religious  tendencies  of  the  patient,  the  exciting 
cause  being  not  rarely  traceable  to  the  fiery  denunciations  of 
well-meaning  but  injudicious  preachers.  There  are  some  preachers 
whose  great  power  in  the  pulpit  is  to  be  attributed  to  the  excite- 
ment and  alarm  they  ai*e  able  to  produce  upon  susceptible  listcnera 
They  delight  to  suspend  such  persons  over  the  bottomless  pit, 
in  order  to  drag  them  up  again  when  they  fancy  they  have 
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sufficiently  impressed  them  with  most  unchristian  terror.  Such 
preachers  were  wont  to  be  banished  in  Pagan  times  by  a  law  of 
Marcus  Aurelius. 

In  the  second  form,  that  of  hypochondriasis,  the  morbid  mental 
state  is  expressed  by  the  exaggeration  or  increase^  to  a  morbid 
degree  of  intensity,  of  that  property  which  every  one  possesses 
more  or  less,  by  virtue  of  his  physiological  and  psychological 
endowments,  of  creating  around  him,  or  within  himself,  sensations 
which  are  not  the  result  of  external  impressions  or  corporeal  con- 
ditions; but  which,  having  their  origin  in  the  Mind  (subjective), 
are  represented  and  appreciated  by  the  material  organs  of  the 
body.  It  consists  essentially  in  the  transference  of  a  phenomenon 
(subjective  or  mental  in  its  origin  and  essence)  into  what  appears 
to  be  a  real  material  change  appreciable  sometimes  by  others 
(Reynolds).  It  is  often  expressed  by  the  sense  of  touch, 
combined  with  a  morbid  imagining,  so  that  the  patient  believes 
himself  to  be  strangely  metamorphosed,  changed  into  some 
inanimate  thing,  or  he  loses  all  knowledge  of  his  personal 
identity;  and  this  form  of  disease  is  sometimes  combined  with 
other  hallucinations,  which,  being  believed  and  acted  upon,  become 
delusions.  The  odd  conceptions  of  the  patients  under  these 
circumstances  are  singular  enough.  Men  have  imagined  them- 
selves to  be  so  much  butter  or  putty,  and  in  the  one  case  to  be 
unable  to  bear  heat  for  fear  of  melting,  and  in  the  other  have 
forborne  to  walk,  lest  their  legs  should  be  crushed  by  the  weight 
of  their  body.  One  man  keeps  the  house,  imagining  he  is  too 
large  to  pass  through  a  given  door- way;  and  when  he  is  pushed 
through  he  screams,  and  will  affirm  that  his  flesh  is  being  torn 
firom  his  bones.  Another  imagines  he  is  a  pump;  that  his  arm, 
which  is  in  perpetual  motion,  is  the  handle;  and  bitterly  com- 
plains that  the  inhabitants  will  let  him  have  no  rest,  morning, 
noon,  or  night.  Another  goes  round  to  his  neighbours,  believing 
that  he  is  a  seven-shilling  piece,  and  hopes,  if  his  wife  should 
bring  him  to  their  shops,  they  will  neither  take  him  in  payment 
nor  give  change  for  him.  A  third  supposes  himself  transformed 
into  a  beer-barrel  rolled  along  the  streets.  A  fourth,  that  he  is  a 
mutton-chop,  and  insists  that  he  shall  be  taken  daily  to  the 
butcher  to  be  trimmed.  Bishop  Warburton  speaks  of  a  person 
who  thought  himself  a  goose-pie,  a  circumstance  referred  to  by 
Pope  in  his  sketch  of  hypochondriasis, — 
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"  A  pipkin  there,  like  Homer's  tripod,  walks ; 
Here  sighs  a  jar,  and  there  a  goose-pie  talks." 

Among  other  singular  forms  of  hypochondriacal  Insanity  is  a 
belief  in  an  absolute  change  of  sex.  Dr.  Arnold  saw  a  man  who 
fancied  himself  in  the  "family  way;"  and  Esquirol  speaks  of  a 
male  patient  who  fancied  himself  a  woman,  and  felt  insulted  if  the 
slightest  liberty  was  taken  with  his  dress.  Some  have  thought 
themselves  converted,  like  Nebuchadnezzar,  into  wild  beasts.  In 
almost  every  asylum  for  the  insane  may  be  found  a  last  surviving 
woman ;  a  last  man,  overwhelmed  with  grief  and  horror  at  having 
outlived  the  whole  world.  Some  patients  imagine  they  have  no 
soul,  others  no  body,  others  that  they  are  absolutely  dead.-  One 
gentleman,  approaching  his  ninetieth  year,  so  far  lost  liis  mind 
that  he  assembled  his  fcimily  around  him,  and  announced  to  them 
that  he  was  dead;  begged,  in  communicating  the  sad  intelligence 
to  his  absent  friends,  they  would  say  he  went  off  easily,  and 
expressed  himself  a  little  scandalized  that  the  windows  were  not 
closed  on  the  occasion,  and  entreated,  as  a  last  favour,  for  one 
pinch  more  out  of  his  favourite  snuff-box  before  he  was  finally 
screwed  down.  A  soldier,  who  received  a  severe  wound  at  the 
battle  of  Austcrlitz,  believed  he  had  died,  and  that  the  body  he 
hod  now  got  was  not  his  own.  Another  that  he  was  guillotined 
during  the  French  Revolution,  and  had  not  only  lost  his  own 
head,  but,  somehow  or  other,  had  got  a  new  one.  A  third,  that 
his  head  had  been  put  on  his  shoulders  with  the  face  towards  his 
back;  and,  lastly,  some  believe  they  have  not  only  lost  their 
heads,  but  can  see  them  rolling  on  the  ground. 

It  is  seldom,  however,  that  hypochondriasis  is  of  so  simple  and 
harmless  a  nature.  More  commonly  the  Affections  are  subverted, 
and  those  who  ought  to  be  most  dear  to  the  patient  by  the  ties 
of  relationship  become  most  hateful  The  Mind,  too,  is  more  com- 
monly swayed  by  some  destructive  Passion  to  effect  some  object 
criminal  in  itself.  The  state  of  the  Affections  may  or  may  not  be 
accompanied  by  luillucinatUms,  so  that  delusions  are  neither 
necessary  nor  essential  symptoma  Hypochondriasis  is  often  one 
of  the  worst  concomitants  of  dyspepsia  (Watson). 

Third,  The  nostalgic  form  o{  vielaricholia  (sometimes  expressed 
by  the  term  nostalgia)  makes  itself  obvious  by  an  inordinate 
desire  to  return  to  one's  native  country  when  far  away  from 
home,  and  to  which  is  added  the  apprehensicm,  on  the  part  of  the 
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patient,  that  be  may  never  be  able  to  Tetarn.  Tlie  piopbecy  of 
the  inspired  writer  seems  ever  ringing  in  his  ears,  when  he  wrote 
— ^"Weep  ye  not  for  the  dead,  neither  bemoan  him;  but  weep 
sore  for  him  who  goeth  away:  for  he  shall  return  no  more,  nor 
see  his  native  country"  (Jeremiah,  chap.  xxiL,  ver.  10).  Army 
surgeons  often  witness  such  cases  of  home-sickness.  Ninety- 
seven  soldiers  in  the  French  army  fell  a  sacrifice  to  this  disease 
between  1820-26 ;  and  the  celebrated  Baron  Larrey  came  to  the 
conclusion  that  the  mental  fiiculties  in  nostalgic  patients  were  the 
first  to  undergo  a  change.  Decided  aberration  of  Mind  was 
present  in  all  the  cases  which  he  has  recorded,  expressed  by 
exaltation  of  Ima^nation,  especially  in  extravagant  delusions 
respecting  their  homes.  This  mental  excitement  was  accom- 
panied by  increased  heat  of  the  head  and  acceleration  of  the  pulse. 
There  was  redness  of  the  conjunctivae,  and  unusual  movements 
of  the  patient  were  frequently  observed.  Uncertain  pains 
occurred  in  various  parts  of  the  body.  The  bowels  were  consti- 
pated There  was  a  general  feeling  of  oppression  and  weariness; 
an  inability  to  fix  the  attention;  and  conversation  was  apt  to  be 
unconnected.  A  sense  of  weight  and  pain  pervaded  the  viscera. 
There  was  also  sometimes  partial  paralysis  of  the  stomach  and 
diaphragm,  and  symptoms  of  gastritis  or  gastro-enteriiia  would 
supervene.  Under  these  circumstances  prostration  of  strength 
ultimately  becomes  extreme,  mental  depression  keeps  pace  with 
the  decline  of  the  body,  the  patient  lies  weeping,  sighing,  or 
groaning,  and  a  propensity  to  suicide  is  not  unfrequent  when 
the  debility  becomes  extreme.  General  paralysis  is  common;  but 
death  is  the  result  of  a  gradual  exhaustion  of  the  vital  powers 
(TuKE,  op.  city  p.  156). 

The  Dutch,  the  Swiss  troops,  the  Highlanders,  and  the  Irish, 
are  those  soldiers  amongst  whom  this  form  of  insanity  has  been 
mostly  noticed,  and  the  disorder  is  apt  to  be  prevalent  during 
extreme  height  of  the  barometer. 

9.  Mania,  having  its  origin  in  disordered  Emotions,  is  essentially 
a  disorder  of  the  Impulses  or  Propensities  in  the  first  instance, 
tending  to  more  or  less  disturbance  of  the  Intellect  One  or 
more  of  the  Passions  is  almost  always  exalted  in  mania,  and 
furious  expressions  of  passion,  of  prolonged  duration,  are  very 
generally  present  in  the  acute  form  of  this  disease.  It  has  in 
almost    all    instances    its    stages  of  incubation.    At  first  there 
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may  be  only  apparently  trifling  irregularities  in  the  Affections. 
The  maniac  may  be  at  the  outset  of  his  disease  either  sad  or 
gay,  active  or  indolent,  indifferent  or  eager,  but  he  soon  becomes 
impatient,  irritable,  and  choleric  (EsQUlROL).  He  neglects  his 
fSunily,  forsakes  his  business  and  household  affairs,  deserts  his 
home,  and  yields  himself  to  acts  which  strikingly  contrast  with 
his  ordinary  mode  of  life.  Delirium  and  Reason  begin  to 
alternate  with  each  other.  Periods  of  composure  and  agitation 
succeed  each  other,  and  so  do  acts  the  most  strange  and  ex- 
travagant. The  kindest  love  and  tenderness  of  domestic  life  serve 
but  to  irritate  and  provoke,  so  that  to  remain  in  the  bosom 
of  his  family  excites  the  patient  by  slow  degrees  to  the  highest 
pitch  of  fury. 

It  is  seldom  in  mania  that  the  patient,  as  in  moruymania,  is 
only  insane  on  one  subject.  His  Mind,  says  Esquirol,  is  a  perfect 
chaos;  all  is  violence,  effort,  perturbation,  and  disorder.  He 
confounds  time  and  space,  associates  persons  and  things  the  most 
unnatural,  creates  images  the  most  unreal,  and  lives  isolated  in 
feelings  and  reasoning  from  all  the  rest  of  the  world.  He 
hates  all  whom  he  was  wont  to  love,  and  wishes  to  overthrow 
and  to  destroy  everything.  The  female  maniac,  perhaps  in 
health  the  model  of  candour  and  virtue,  gentle  and  modest,  an 
affectionate  daughter,  a  devoted  wife,  and  a  good  mother,  be- 
comes in  this  disease  bold  and  furious,  exposes  her  person  unmoved 
to  the  gaze  of  every  eye,  is  blasphemous  and  obscene,  respects  no 
law  either  of  decency  or  humanity,  and  threatens  her  father, 
strikes  her  husband,  or  perhaps  murders  her  children. 

In  another  class  of  cases  the  premonitory  symptoms  are  charac- 
terized by  gloom  and  despondency,  upon  which  the  maniacal 
excitement  supervenes.  There  is  generally  a  marked  departure 
from  the  patient's  former  state  of  health.  Insomnia  is  one  of 
the  most  important  and  earliest  symptoms.  The  functions  of  the 
body  are  more  or  less  deranged,  and  fever  may  prevail,  sometimes 
severe. 

Partial  fonns  of  mania  may  be  noticed  under  the  following 
beads: — 

(a.)  Homicidal  Mania  or  Androphomaiiia  in  some  cases  is  the 
result  apparently  of  delusions  of  suspicion,  or  of  implacable 
enmities  against  supposed  foes.  A  plausible  reason  is  generally 
assigned  for  the  attempt  in  such  cases ;   the  victim  is  represented 
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IIS    having    systematically  annoyed,   or    irritated,  or   conspired 
against  the  lunatic.     In  other  casas  the  attacks  ai*e  the  offspring 
of  momentary,  uncontrollable  impulse,  without  cause  quoad  the 
persons  assaulted.      The  pretext  for  assault  is  then  frivolous  iu 
the  extreme — e.  g.^  **  he  could  not  help  it/*  or  lie  did  it  **  for 
fun/*    Such  homicidal  irapulae  and  attempts  of  the  most  per- 
sistent and  dangerous  kind  may  co-exist  with  a  perfect  knowledge 
of  right  and  wrong,  and  their  bearings  on  human  actions— witli 
peifect  ability  also  to  manage  business  affairs  though  of  a  complex 
pecuniaiy  character — with  perfect  propriety  in  maintaining  most 
of  the  relationships,  or  of  discharging  most  of  the  social  or  public 
duties   of  life— with   deportment  often    the   int^st   polished  and 
gentlemanly^,  the  most  considerate  and  kind  (W.  L.  Lindsay,  Rep. 
xxxYii,  p,  42),     Gall  gives  the  case  of  a  man  at  Vienna  who, 
after  witnessing  a  public  execution,  was  seized  with  an  uncontroll* 
al)le  propensity  to  kill,  although  he  had  a  clear  consciousness  of 
hia  situation,  expressed  the  greatest  aversion  to  commit  such  a 
Clime,  shook  his  head,  wrung  his  hands,  and  cried  out  to  Lis 
friends  to  keep  away.     Pine!  mentions  the  ease  of  a  person  who 
exhibited  no  other  unsoundness  of  mind  than  this  propensity  to 
murder;  so  that  his  wife,  notwithstanding  his  tenderness  for  her, 
was  nearly  being  destroyed,  he  having  only  time  to  warn  her  to 
fly*     In  the  intervals  of  the  paroxysm  he  expressed  the  greatest 
remorse,  was  disgusted  with  life,  and  attempted  several  times  to 
put  an  end  to  his  own  existence,     Esquirol  mentions  a  woman 
seized  with  sudden  paroxysms  of  phrenzy  to  destroy  her  ehildivn, 
end  only  saved  them  by  locking  the  bed-room  door  and  throwing 
the  key  away.     Metayer  relates  a  similar  case  of  a  nurse  who 
retjuested  to  be  discharged,  giving  as  a  reason  that  every  time 
she  undressed  the  child,  struck  by  the  whiteness  of  its  skin,  she 
had  an   irresistible  desire  Uy   rip  open   its   belly*      The   deadly 
purpose  with  which  the  monomaniac  is  seized  is  accomplished  in 
many  different  manners  and  times.      Sometimea  the  murder  ia 
long  premeditated  and  the  victim  marked  out,  the  patient  con- 
cealing a  knife  about  his  person  till  an  opportunity  for  effecting 
his  oliject  presents  itself,  though  that  period  be  remote.     In  other 
cases  the  destructive  propensity  seems  the  result  of  a  sudden 
paroxyam.      Esquirol  mentions  the  case  of  a  maniac  who  was 
sitting  by  the  fire  with  other  patients,  when  he  suddenly  seized  a 
chamber-pot  and  broke  it  over  hia  neighbour's  head:  fortunately. 
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he  was  immediately  secured.  In  a  lucid  interval  he  stated  that 
he  had  made  this  homicidal  attempt  in  consequence  of  his  brother 
having  appeared  to  him  at  that  moment,  crying  out,  "  Kill  him ! 
kill  him!"  Others,  again,  are  so  aware  of  the  approach  of  the 
attack  that  they  entreat  to  be  confined,  in  order  that  they  may 
not  commit  the  mischief  to  which  they  seem  irresistibly  impelled. 

(6.)  In  Suicidal  Mania  or  Antophomania  there  is  an  irresistible 
propensity  on  the  part  of  the  patients  to  destroy  themselves. 
Some  of  these  unfortunate  persons,  not  having  resolution  to  put 
themselves  to  death,  have  killed  others,  in  order  to  sufier  a  judi- 
cial death.  One  woman  reasoned,  "In  order  that  I  may  die  I 
must  kill  some  one,"  and  accordingly  she  attempted  to  kill  both 
her  mother  and  her  children.  Some  of  these  tragedies  are  most 
terrific.  A  man  in  a  paroxysm  of  Insanity  is  related  to  have 
killed  his  wife  and  three  children,  and  would  have  killed  the 
fourth  had  it  not  escaped.  After  these  horrible  sacrifices  he 
ripped  open  his  own  belly;  but  the  wound  not  being  mortal,  he 
again  drew  out  the  instrument,  and  pierced  himself  through  atid 
through.  This  man  had  enjoyed  a  good  education,  and  was  of  a 
mild  disposition.  In  a  large  number  of  the  cases  the  suicidal 
propensity  is  developed  in  connection  with  religious  melancholia 
— a  form  most  difficult  to  eradicate  or  conquer;  and,  from  its 
inveteracy,  the  forerunner  often  of  incurable  Insanity. 

Tlie  propensity  to  commit  suicide  is  in  some  persons  so  great 
that  many  destroy  themselves  although  in  possession  of  fortune, 
of  station,  of  objects  of  affection,  and  apparently  in  every  other 
respect  in  the  fullest  enjoyment  of  happiness.  The  ingenuity  of 
the  maniac  in  providing  means  for  his  own  destruction  is  often 
singular.  Some  have  thrown  themselves  under  the  wheels  of  a 
waggon ;  and  recently  it  has  not  been  uncommon  for  them  to  cast 
themselves  before  the  locomotive  of  a  railway  train  in  full  speed ; 
others  have  drowned  themselves  in  an  incredibly  small  quantity 
of  water;  others  have  most  ingeniously  strangled  themselves; 
and  others,  more  closely  watched,  have  swallowed  all  sorts  of 
heterogeneous  articles — pins,  needles,  bits  of  broken  gla.ss,  nails, 
buckles — in  .short,  any  and  every  hard  substance  they  could  force 
down  their  throats.  Pinel  gives  the  case  of  a  man  who  liad  cut 
off  one  of  his  hands  with  a  hatchet  before  his  arrival  at  Bicetre, 
and  afterwanls,  in  spite  of  his  bonds,  attempted  to  tear  the  flesh 
off  his  thigh  with  his  teeth. 
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(c.)  Pyxomania, — The  deraDgementa  of  the  Emotions  an' 
Beasou  may  take  other  forms  than  murder;  and  ai"son  is  oi 
the  more  coinraoa  Some  seem  impelled  to  this  crimiaal  act  by 
the  mere  sensual  gratification  of  the  excitement,  confusion,  noiaey^^ 
and  bustle  consequent  on  the  conflagration ;  delight  in  the  blase^ 
the  ringing  of  the  bells,  and  in  the  thronging  of  the  people.  It 
may  also  result  from  a  process  of  reasoning,  or  from  acting  upoci 
the  belief  in  some  hallucination  of  the  senses  (delusion);  as  in  the 
destruction  of  York  Cathedral  by  Martin,  effected  under  a  feeling 
of  Divine  impulsion,  and  of  his  being  commissioned  thus  to 
purify  the  housQ  of  the  Lord*  fl 

(d)  Sleptamania  is  an  irresistible  desire  to  steal     GaJl  men-  ^ 
tiona  that  the  tii-st  King  of  Sweden  was  always  stealing  trifles; 
and  a  countess  at  Frankfort  had  the  same  propensity.     Esquirol 
gives  the  case  of  a  lady  of  an  exactly  opposite  character-     Her  h 
Insanity  consisted  in  a  ceaseless  dread  of  appropriiiting  what  did  ^| 
not  belong  to  her;  she  therefore  combed  her  hair  an   endless 
number  of  times  in  the  day,  examined  her  dress  minutely  eveiy 
time  she  put  it  on  or  took  it  off,  felt  in  her  shoes,  turned  up  the 
chairSj  looked  under  her  plate,  and  thus  consumed  many  hours  in 
the  day  in  endless  cares  lest  something  of  value  might  havej 
adhered  to  her  dress. 

Such  are  some  of  the  forms  or  phases  of  a  malady  whose  varie- 
ties are  endless.  It  may  be  objected  by  some  to  the  account  here 
given  of  Insanity,  that  whereas  book  descriptions  of  the  disease 
generally  refer  to  what  are  regarded  as  typical  eases,  jet  in  the 
great  bulk  of  the  insane  the  phenomena  or  symptoms  of  the 
malady  may  be  either  so  coraplioiitcd  and  iutermixed,  or  so 
obscure  and  ill-marked,  that  it  is  not  only  Impossible  but  futile  to 
attempt  a  scientific  enumeration  or  classification  of  all 

DiflgnosU,— There  are  two  especially  weighty  reasons  why  it  m 
important  to  obtain  a  correct  diagnosis — namely,  first,  witli 
reference  to  the  necessity  of  an  early  application  of  remedies; 
and  secoTidj  with  reference  to  the  question  as  to  whether  or  not 
the  person  presumed  to  be  insane  is  or  is  not  legally  respondble 
for  his  acts. 

Dr,  Winslow  has  shown  with  what  inexcusable  neglect  affec- 
tions of  the  brain  are  generally  treated  by  the  public,  and  the 
lamentable  amount  of  ignorance  that  unhappily  exists  in  the 
non-professional  mind  respecting  these  disorders, — a  neglect 
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ignorance  which,  by  sins  of  omission,  often  suffer  the  sacrifice  of 
valuable  human  life  to  occur.  The  overwrought  brain  meets 
with  but  little  attention  and  consideration  when  in  a  state  of 
incipient  disorder.  While  medical  advice  and  remedies  are 
eagerly  sought  for  trivial  organic  or  functional  disorder  in  other 
parts  of  the  body,  serious  well-marked  symptoms  of  brain  dis^ 
order  are  often  entirely  overlooked  and  neglected.  Such  symp- 
toms are  not  unfrequently  permitted  to  exist  for  months  without 
causing  the  faintest  shadow  of  uneasiness  or  apprehension  in  the 
mind  of  the  patient  or  his  friends.  These  premonitory  indica* 
tions  of  cerebral  mischief,  or  prodromcUa,  as  they  are  technically 
called,  consist  of  morbid  alterations  of  temper,  depression  of 
spirits,  amounting  sometimes  to  melancholia;  headache,  severe 
giddiness,  inaptitude  for  business,  loss  of  Memory,  confusion  of 
Mind,  defective  pouter  of  mental  conc&titration,  the  feeling  of 
brain  lassiiude  and  fatigue,  excessive  ennui,  a  longing  for  death, 
a  want  of  interest  in  pursuits  that  formerly  were  a  source  of 
gratification  and  pleasure,  restlessness  by  day  and  sleeplessness  by 
night  Any  one  or  more  of  these  symptoms  obviously  indicate 
an  unhealthy  state  of  the  functions  of  the  brain  and  nervous 
system;  but  their  insidious  mode  of  approach,  and  the  unwilling- 
ness of  friends  to  believe  that  anything  is  wrong  with  their 
relative,  rarely  if  ever  permit  the  symptoms  to  attract  attention 
till  some  phase  of  insanity  becomes  unmistakably  developed. 
If  a  person  previously  in  a  state  of  bodily  and  mental  health 
is  conscious  that  abnormal  changes  are  taking  place  in  his 
Mind — that  trifles  worry  and  irritate  him,  that  he  feels  his  brain 
unfit  for  work,  that  his  spirits  fiag,  that  he  tends  to  magnify  all 
the  evils  of  life;  if,  moreover,  he  is  observed  to  be  fanciful,  if  he 
imagines  things  to  exist  which  have  no  existence  apart  from 
himself,  if  he  believes  that  kind  friends  ill-use  and  slight  him ; 
if,  besides,  symptoms  like  these,  or  analogous  to  these,  are 
associated  with  headache,  derangement  of  the  digestive  organs, 
want  of  continuous  sleep,  the  friends  of  such  a  sufferer  may  rest 
assured,  and  the  patient  may  perhaps  be  convinced,  that  the  state 
of  his  brain  is  abnormal,  and  he  may  be  induced  to  commit  his 
case  to  the  careful  consideration  of  a  Physician.  Symptoms  of 
severe  bodily  fatigue,  associated  with  extreme  depression  of 
spirits,  mental  exhaustion,  reverie,  paroxysms  of  melancholy, 
partial  somnambulism,  or  hallucinations  manifesting  themselves 


432 


SPECIAL  PATHOLOGY — I^TSANITT, 


at  an  early  period  of  life,  must  l>e  regarded  as  important  psychical 
plienomena^deviations  from  the  state  of  healthy  requiring  the 
mo!4fc  careful  and  cautious  Moral  aud  Intellectual  training,  com- 
bined with  medical  and  hygienic  treatment ;  more  especiiUIy  to  | 
be  persevered  in  if  despondeney  become  more  marked,  or  if  ^M 
gloomy  thoughts  and  apprehension  of  an  early  deatli  lay  hold  of  ^^ 
the  Mind.  Of  the  numerous  and  seemingly  increasing  cases  of 
fiuioide  which  occupy  a  place  in  our  daily  newspapers,  in  most  of 
them  well-marked  symptoms  of  physical  iU-hcaltb,  disorder  of 
the  brain  and  nervous  system,  may  be  ti'aced  to  exist  befoi^  the 
act  of  self-destruction.  In  upwards  of  a  hundred  recent  eases 
Dr,  Winslow  has  shown  this  connection  to  have  existed.  These 
cases  are  full  of  interest,  and  demand  the  most  attentive  study 
by  the  student  who  would  make  himself  acc|uainted  with  the 
eariiest  symptoms  and  mo^t  distressing  results  of  Insanity.  They 
are  recorded  in  Tkt  Psychological  Journal  for  July,  1857.  aJreaily 
referred  to. 

To  obtain  a  correct  and  eariy  diagnosis^  with  a  view  to  attain 
either  or  both  of  these  objects,  one  ^*only  ^ife  7n*?e"  is  to  be 
observed;  fur  in  tlic  existing  state  of  legal  and  medical  science 
there  is  no  uniform  test  of  Insanity,  either  of  a  legal  or  of  a 
medical  kind,  which  can  be  mifely  or  certainly  applied.  This  rul^ 
consists  in  a  close  and  thorough  appreciation  of  the  physical  and 
mental  aspects  of  the  existing  condition  of  the  presumed  lunatic, 
at  the  period  of  his  supjiosed  Insanity,  compared  with  his  prior 
ph3'sical  and  mental  manifestations,  which  were  regarded  as  his 
natural  and  healthy  state,  and  which  had  not  been  observed  to 
be  different  from  those  of  otiier  men — "a  compai'^isoii  of  ihf 
indivklual  with  his  ftfrmer  ftdf.'* 

This  point  was  originally  insisted  on  by  Dr.  Combe;  and  the 
UGcessity  of  making  the  Mind  of  the  individual  patient,  and  not 
that  of  the  Physician,  the  standard  of  comparison  by  wliich  to 
determine  the  sanity  or  insanity  of  the  patient  cannot  be  too 
strongly  urged.  Tlie  man  must  be  the  measure  of  himself;  and 
this  priiieiple  is  faund  to  be  of  universal  application  in  uU 
physiological  and  pathological  investigations.  For  example,  be- 
fore the  Physician  can  judge  of  the  condition  of  the  urine  passed 
by  a  man  in  disease,  he  must  know  the  conditions  of  that  man's 
urinary  excretions  when  they  are  in  a  normal  state.  Scarcely 
two  men  are  alike  in  this  or   in  any  other  respect    regarding 
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their  excreta, — ^age,  weight,  height,  and  many  other  circumstances 
materially  modifying  the  result. 

In  judging,  therefore,  of  all  cases  of  presumed  Insanity,  the 
Intellect  must  be  considered  in  relation  to  itself, — the  manifesta- 
tions of  Mind  now  must  be  compared  with  those  which  have 
been  heretofore  expressed  by  the  same  individual;  and  if  mental 
phenomena  are  ascertained  to  exist  of  a  morbid  kind,  compared 
with  those  which  have  been  expressed  before,  and  especially  if 
there  be  any  symptom  of  cerebral  disease,  the  individual  may  be 
fairly  deemed  insane,  and,  if  so,  legally  irresponsible  for  his  acts. 
Between  the  criminal  and  the  insane  mind  there  are  important 
relations,  and  it  can  be  shown — as  there  is  reason  to  believe 
valuable  evidence  and  strong  testimony  exist  to  prove — that  a 
lai^  amount  of  crime  is  connected  by  hereditary  predisposition 
and  descent  with  minds  diseased.  A  large  field  of  usefulness  is 
here  opened  to  the  Politician,  the  Lawgiver,  and  the  Physician, 
from  which  future  generations  can  alone  hope  to  reap  the  benefits 
— when  crime  and  lunacy  may  perhaps  diminish  together. 

The  following  rules,  compiled  from  Drs.  Bucknill  and  Tuke's 
admirable  work  on  Psychological  Medicine,  ought  to  be  adhered 
to  in  diagnosis: — (1.)  Learn  as  thoroughly  aa  possible  die  ante- 
cedents ami  histoid  of  tlie  patient  One  of  the  great  difficulties 
to  overcome  in  the  diagnosis  of  Insanity,  especially  in  the  endea- 
vour to  ascertain  the  antecedents  of  an  attack,  is  the  great  risk 
the  Physician  runs  in  being  misled  by  the  interested  statements  of 
friends  and  relatives.  They  invariably  act  on  the  principle  that 
**  what  they  wish  to  be,  that  they  believe."  They  may  wish  their 
relative  to  bo  considered  sane,  or  the  contrary;  and  they  may 
believe  him  to  be  so  when  he  is  not,  or  the  reverse;  and  they 
will  at  first  invariably  disguise  or  deny  circumstances  which 
might  be  thought  discreditable  to  the  presumed  patient  or  them- 
selves. The  Physician  will  therefore  often  find  himself  surrounded 
by  relatives  of  the  patient  from  whom  he  can  derive  little  informa- 
tion which  is  unbiassed  and  trustworthy.  He  will  find  the  house- 
hold divided  against  itself;  and  seeing  that  such  is  the  case,  his 
best  policy  is  to  become  a  good  and  patient  listener;  and  if  he  has 
a  good  memory,  and  is  quick  in  perception,  ho  will  arrive  at 
conclusions  the  more  readily  that  he  avoids  all  cross-examina- 
tion. With  prudence  and  caution  he  ought  then  to  ferret  out 
people  who  have  known  the  patient,  but  who  are  neither  friends 
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not  neighbours,  whose  evidence  wiU  often  be  more  truthful  &nd 
useful  to  him.     The  aim  of  all  such  inquiry  ought  to  be  to  ascer- 
tain the  existence  or  not  of  herediteiy  predisposition,  and   of  i 
previous  attacks  of  Instmity.      (2.)    £&iimaie  ike  value  of  f/i4| 
hereditary  tendency y  upon  the  foUovAng  principles: — (t*>)    The 
Insanity  of  one  parent  indicates  &  less  degree  of  predisposition 
than  that  of  a  parent  and  an  uncle ;  and  atiJi  lesB  than  that  of  a 
parent  and  a  grandparent,  or  of  two  parenta;  (6,)  The  Insanity  of 
n  parent  and  a  grandparent,  with  an  uncle  or  aunt  in  the  ^me 
line,  may  he  held  to  indicate  even  stronger  predi^sposition  than  the  ^m 
Insanity  of  bath  parents;  (c.)  The  Insanity  of  a  parent  occurring ^| 
after  the  birth  of  a  cliild,  without  predisposition,  is  of  no  value  in  ^" 
the  fonnation  of  a  hereditary  tendency;  {<L)  If  several  hrotlierii 
or  sisters,   older  and  younger  than   the  patient,  have  become 
insane,  the  fact  tells  strongly  in  favour  of  predis[x>sition,  although  j 
neither  parent  nor  grandparent  may  have  been  lunatic*     («?,)  The ' 
Insanity  of  couHins  cannot  yet  be  determined  a^  worth  anything 
in  favour  of  predisposition,  except  in  corroboration  of  other  and 
weightier  facts  (Bdcknill,  oj>.  eit.,p  272).  (3,)  Ascertain  If  there  hajs  | 
}j€€n  any  change  of  habits  or  disposition.     The  Physician  will  thus 
learu  what  kind  of  a  man  the  patient  has  been  when  in  health. 
The  over-susccptiblo  mther  than  the  eccentiic  man  is  the  more  ^J 
likely  to  become  insane.     (4,)  Exercise  the  g7'eat€st  tact  a^id  dis-  ^M 
eretion  in  the  personal  e^aminwtion  of  probably  insane  paiieiUa* 
Obtidn  an  introduction   to  the  patient  in  as  natural  a  way  BB 
possible;    and   above   all,   avoid    commencing   any    con  versa  tion 
which  will  tend  to  divulge  the  object  uf  the  visit.     In  the 
incipient  stage  of  disease  the  patient  is  generally  suspicious  and 
hostile,  contrivance  and  great  tai^t  being  required  to  open  up  a  ^j 
eonvei-sation.     It  may  even  be  necessary  for  the  Phj-^ieian  to  be  ^M 
a  party  to  some  deception;  but  Ije  must  bear  in  mind  that  the      * 
discijvery  of  even  the  slightest  deception  by  the  patient  will  have 
a  nflost  prejudicial  influence  on  future  treatment.     As  a  general 
rule,  it  is  best  to  engage  the  attention,  and  obtain  at  least  the 
good- will   of  the   patient   by  sympathizing   inquiries  respecting 
bodily  ailmentSj  or  concerning  such   things  as   he   knows  the 
patient  takes  a  lively   interest  in;   and   the   first   aim   of  the 
Pliystcijm    must  be  directed  to  placing  himself  on  good  terms 
with  his  patient     "For  this  no  general  directions  can  be  given. 
Ue  must  employ  that  tact,  derived  from  good  sense  and  know- 
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ledge  of  mankind,  without  which  he  will  find  himself  lame  and 
impotent  in  the  field  of  medical  pmctice  amongst  the  insane. 
The  most  difficult  cases  are  those  in  which  differences  of 
opinion  and  of  interest  exist  among  the  members  of  the  patient's 
family;  and  when  the  patient  has  quietly  been  told  by  some 
one  of  the  family  that  it  is  wished  to  prove  him  insane,  and 
to  place  him  under  confinement,  and  that  a  doctor  is  coming  to 
examine  him  for  that  purpose.  The  Physician,  under  such  circum- 
stances, must  then  do  the  best  he  can;  and  if  this  is  but  indif- 
ferently well  done,  he  may  content  himself  with  the  reflection 
that  the  fault  is  not  his  "  (BucKNiLL,  op.  cit,  p.  279).  (5.)  06- 
serve  any  peculiarities  of  residence  or  of  dress.  Many  circum- 
stances testify  to  a  want  of  order  and  direction  in  household 
affairs  where  the  head  of  the  family  is  insane;  and  in  the  room 
occupied  by  the  patient  things  are  liable  to  be  out  of  place, 
especially  as  regards  the  decoration  of  the  walls  and  the  arrange- 
ment of  the  furniture.  A  love  of  order  is  rarely  seen  among  the 
insane.  (6.)  Study  the  appearances,  demeanour,  and  general 
conduct  of  tite  patient.  (7.)  Notice  any  peculiarities  of  bodily 
condition.  This  is  necessary,  especially  as  regards  plumpness  or 
emaciation,  the  state  of  the  skin,  the  pulse,  the  tongue,  and  the 
temperature,  as  indicating  impaired  bodily  health.  (8.)  Observe 
any  pex^uliarities  of  gesture,  and  the  expression  of  the  counte- 
nance of  the  patient  One  of  the  great  difficulties  of  diagnosis, 
also,  is  to  distinguish  cases  of  monomania  from  sanity.  With  the 
exception  of  some  given  delusions,  turning  on  a  small  number  of 
fixed  ideas,  the  patient  may  be  rational  on  all  other  subjects;  and 
in  some  instances  even  the  powers  of  his  mind  may  be  superior, 
and  they  often  are  so.  One  celebrated  instance  of  this  kind 
occurred  to  the  late  Lord  Erskine.  The  lunatic  had  indicted  a 
most  affectionate  brother,  together  with  the  keeper  of  the  mad- 
house, for  false  imprisonment.  He  was  placed  in  the  witness- 
box,  and  the  learned  Lord,  not  instructed  in  the  delusion  of  the 
monomaniiic,  consumed  the  whole  day  in  fruitless  attempts  to 
expose  the  hallucination.  At  length  Dr.  Sims  came  into  court, 
and  suggested  to  the  learned  counsel  that  the  patient  believed 
himself  to  be  the  Lord  and  Saviour  of  mankind.  Lord  Erskine 
then  adroitly  addressed  him  in  that  character,  lamenting  the 
indecency  of  his  ignorant  examination.  ITie  patient  at  once 
expressed   his  forgiveness,  and   with  the   utmost    gravity    and 
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emphasis,  in  the  face  of  the  whole  courts  said — ''  I  am  the  Christ* 
In  a  similar  case,  tried  before  Lord  Mansfield,  the  patient  evade 
the  questions   of  the  court   the   whole  day,   till   his   Physician' 
arriving,  asked  him  what  bad  become  of  the  princess  with  whom 
he  corresponded  in  cherry-juice.     Instantly  the  man  forgot  him- 
self, and  said  it  was  true  he  had  been  confined  in  a  castle,  wher 
for  want  of  pen  and  ink,  he  had  written  his  letters  in  cherry-- 
juice,   and  thrown   them  into  the  stream  below;  and  that  thi 
princess  had  received  them  in  a  boat.     Such  aof^wers,  of  cour 
immediately  terminated  the  casea     (9*)  Iti  medic4>legal  cams 
ths  Physician  avoid  hecaming  a  partiza7i.     He  ought  never 
permit   his   evidence  to  be   led  by  counsel   on  either  side  on' 
matters  of  opinion,  either  directly  or  indirectly.     *'  Facts  observed 
by  himself"  are  the  elements  on  which  alone  his  reputation  caa 
be  safe.      On  all  other  points  let  hira   steadily  i-efuse   to  givej 
forth  the  expression  of  a  mere  opinion  in  the  witness-box. 

The  student  will  also  find  some  valuable  *' hints  far  certifying 
in  cases  of  luivuLcy,''  by  Dr.  J,  S,  Biishnan,  in  the  M^dktd  TvnieM 
and  Gazette  for  August,  1862. 

Prognosis.— As  a  general   rule,  the  younger  the  patient  tbfl 
greater  are  the  chances  of  recovery;  but  above  the  age  of  fifty ^ 
tew  are  cured.      The  comparative  curability  of  Insanity  in  its 
t^rlier  phases  is  also  fully  proven  by  the  records  of  asylums  for  ^ 
the  insane;   while  the  advantages  of  early  treatment^  and  tho^l 
superiority   of  asylums  for   the   management   and   care   of  the^j 
insane  13  now  fully  shown  by  the  inci-easing  annual  admissions  to 
these  uaeful  public  institutiona.     Of  those  that  recover,  the  ex- 
citing cause  often  greatly  influences  the  result.      Many  caaea 
recover   when    the    Insanity   proceeds    from    drunkenness,   pro- 
vided   the    patient  can  be   restrained   from   drinking   alcoholioj 
fluids;  and    also  if  the  Insauity   arises    from  slight  moral    or 
physical  causea     When,   however,  the  shock  is   severe,  the  re^ 
covery  is  less  certain,  and  if  combined  with  epilepsy,  recovery! 
is    almost    impossible.      The   form    of  the   disease  ako  greatly 
influences  the  result     When  the  patient  suffers  fmm  ddusians^M 
the  chances  of  recovery  are  much  diminished.     Taking  Insanity ^B 
generally,  monomania  and  deinentm  are  least  frequently  cured; 
the  maniacs   and    the   stupid    are   most    frequently   cured    or 
improved;  and  the  m,da7icholie  hold  an  intermediate  place.     In 
the  Murray  Lunatic  Asylum,  over  a  period  of  thirty  years^ 
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recoveries  from  mania  amounted  to  55  02  per  cerU.;  from  melan'' 
dvolia,  31*38  per  cent.;  monomania  and  dewsntia,  6*90  and  6*70 
per  cent  respectively  {Thirty-Third  Report,  p.  11).  Thus  TYvania 
is  the  most,  and  dementia  the  least  hopeful  form  of  Insanity;  and 
the  chances  of  recovery  are  greater  in  melancholia  than  in  mono- 
munia.  If,  when  labouring  under  dementia,  the  patient  be  seized 
with  palsy,  it  is  rare  that  he  survives  beyond  a  twelvemonth  after 
the  first  symptom — the  affection  of  the  speech.  The  patient  may 
even  appear  comparatively  strong,  and  great  excitement  may  be 
followed  suddenly  by  collapse,  and  a  fatal  issue  sooner  than  inex- 
perienced persons  would  anticipate. 

In  both  sexes  the  recoveries  average  51  5  per  cent,  when  the 
cause  of  the  Insanity  is  of  a  moral  character,  and  338  per  cent, 
when  the  cause  of  the  disease  is  of  physical  origin;  and  the 
recoveries  are  only  at  the  rate  of  14  6  per  cent,  when  the  only 
cause  that  can  be  assigned  is  hereditary  predisposition.  The 
influence  of  sex  on  recovery  is  peculiar.  In  males  the  disease 
terminates  at  a  much  earlier  period  than  in  females,  and  its  early 
termination  in  the  male  is  more  frequently  caused  by  death.  The 
cases  of  Insanity  in  the  male  sex  are  not  therefore  to  be  considered 
as  more  curable,  but  rather  as  more  fatal ;  and  in  the  female,  also, 
the  cases  cannot  be  said  comparatively  to  be  more  curable,  for 
although  they  may  not  die  so  readily  as  the  males,  the  disease 
may  continue  in  them,  passing  into  a  chronic  and  more  permanent 
state  (Hoods  Statistics  of  Insanity).  On  the  whole,  however, 
the  probability  of  recovery  is  greater  among  women  than  in  men. 

From  the  statistics  of  Han  well,  by  Dr.  Thumam,  from  1831  to 
1841,  the  recx)veries  per  annum  of  the  cases  under  treatment  have 
been  5^  j^r  cent,  and  the  average  time  required  to  effect  the  cure 
has  been  between  four  and  five  years.  The  following  general 
result  is  stated  by  Dr.  Thurnam,  and  is  most  important  to  be 
lield  in  remembmnce  regarding  the  prognosis: — namely,  That  in 
round  numbers,  of  ten  persons  attacked  by  Insanity,  five  recover, 
and  five  die  sooner  or  later  during  the  attack.  Of  the  five  who 
recover,  not  more  than  two  remain  well  during  the  rest  of  their 
lives;  the  other  three  sustain  subsequent  attacks,  during  which 
at  least  two  of  them  die.  All  recoveries  cannot,  therefore,  l»o 
reganled  as  ])ermanent  or  stable;  and  the  broad  rule  may  be  laid 
down,  that  when  Insanity  has  once  exhibited  itself,  there  is  ever 
afterwards  a  tendency  to  relapse;  and  of  the  insane  in  public 


438 


SPECIAL  PATHOLOQT^INSANnr. 


fisylums  far  the  reception  of  all  clttases,  aboiit  70  per  cent  inny  he 
reckotiod  as  incuraLla  The  intervals  of  recuitence  or  rekpse  are 
very  uncertain,  var}*ing  from  a  rDonth  to  thirty  or  forty  yeai-a 

Inirnxurfrnt  bodily  dimasts  in  the  insane  are  of  great  im- 
portance in  estimating  the  prognosis,  and  demand  the  careftil 
study  of  the  Physician ;  inasmucli  as  they  are  exceedingly  in- 
sidious and  exceptional  in  the  insane  as  compared  with  the  eane. 
In  the  insane  the  characteristics  of  bodily  disease  are  ina**rked  *>r 
obscured  by  an  inertia  or  torjior  of  the  nerv^ons  system.  Their 
febrile  t^'pe  is  generally  typhoid  or  asthenic  There  is  an  aljsence 
of  iiiitation  or  Bymptoniatic  fever.  No  complaint  may  be  made, 
and  no  external  evidence  of  pain  or  suifering  may  he  given  in 
cases  even  of  acute  phthisis,  where  snbsequent  necropsy  ^hows 
the  lungs  riddled  with  vomica  and  full  of  pus  (vol  i.,  p.  42);  or 
in  caaes  of  phhgviononn  erj/sipelas  going  on  to  the  formation  of 
pus  in  the  limbs;  or  in  jnieumonia,  where  the  lungs  are  solidified, 
and  noi^mal  respiration  impassible  i  or  in  organic  dism^ea  ofthf 
heart f  in  gastritist  and  in  other  painful  diBenses,  such  as  cancer, 
eiiUrilis,  or  jieritonith.  The  possibility  of  Bright's  disease  shouhl 
not  be  forgotten.  Surgitial  operations  may  be  submitted  Uj 
without  a  murmur,  as  if  feeling  were  completely  obsolete.  The 
most  serious  chest  diseases  may  run  their  course  without  cough 
or  expectoration ;  the  excito*motor  nervous  Bystem  would  ^em 
to  he  nearly  inert  or  torpid,  and  concentration  of  thought  or 
attention  in  tlie  insane  is  in  a  great  measure  or  quite  lost,  Sooner 
or  later  progressive  emaciation  and  debility,  langtior,  lassitude^, 
and  indolence,  perhaps  anorexia  or  sleeplessnessj  direct  atU^ntion 
to  the  state  of  tlio  patient,  in  whom  the  physical  signs  then  show 
the  extent  of  the  apparently  latent  disease,  perhaps  rapidly 
advancing  for  some  time  before  towards  a  fatal  temiination  (Dr 
W.  L.  Lindsay).  The  usefulness  of  the  thermometer  in  deteetitig 
such  latent  disease  ought  not  to  be  forgotten  (see  voL  i.,  pp.  41- 
56).  Dr.  Lindsay  further  notices  how  tlie  tj^pe  or  aspect  of  Insanity 
may  be  quite  changed  by  iiital  bodily  disease.  A  patient  from 
having  been  passionate,  fretiul,  and  abusive,  has  become  atraUl«*j 
mild,  and  docile.  The  dying  patient  sometimes  becomes  ease 
towards  his  last  moments,  death  being  preceded  by  a  bright 
though  transient  flicker  of  the  light  of  reason;  and  the  sufler^ 
Ima  even  expi-essed  himself  serenely,  contentedly,  happily,  as  to 
liis  latter  end,  and  his  transition  from  life,  with  all  its  troubles  and 
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diseases,  to  eternity,  with  all  its  joys  and  comforts  {Thirty-jlrat 
Report  of  Murray  s  R.  L  Asylum,  near  Perth,  p.  14).  The  mind 
may  even  then  be  soothed  by  the  hopes  and  consolations  of 
religion.  "  The  cloud,  though  not  wholly  removed,  may  yet  be 
tinged  with  a  silver  lining,  and  the  music  of  the  Gospel  truth  may 
help,  like  the  harp  of  David,  to  charm  the  troubled  spirit  to 
repose"  (Rev.  W.  D.  Knowles).  Such  euthanasia  for  the  insane  is 
surely  to  be  desired.  That  Insanity  also  is  sometimes  vicarious,  or 
alternates  with  other  diseases,  must  be  remembered  in  prognosis. 
It  is  so  sometimes  with  phthisis,  one  of  the  most  common  com- 
plications of  Insanity.  When  the  phthisis  becomes  acutely 
developed,  the  patient  may  become  temporarily  sane,  and  vice  versa. 

In  the  period  of  convalescence  the  return  of  the  correct  exercise 
of  Judgment  is  an  uncertain  and  fallacious  indication  of  cure,  so 
long  as  the  Emotions  are  perverted  even  in  a  slight  degi-ee  from 
their  normal  conditions;  but  immediately  the  Emotions  are  con- 
trollable and  proper,  the  cure  may  be  considered  complete, 
(BuCKNiLL,  op.  cit.) 

The  mortality  among  the  insane  (based  on  the  average  popu- 
lation of  a  mixed  county  asylum,  according  to  Dr.  Thurnam)  is 
considered  decidedly  unfavourable  if  it  exceeds  9  or  10  per  cent; 
a  moi-tality  less  than  7  per  cent  is  highly  favourable.  The  lai^est 
mortality  is  from  devicTitia,  the  least  from  monomania;  in  the 
latter,  indeed,  where  there  is  no  tendency  to  suicide,  the  duration 
of  life  is  little  abridged ;  so  that  premature  death  is  almost  in  all 
cases  owing  to  accidental  and  often  preventable  causes.  Ex- 
pectancy of  life  in  the  insane,  in  relation  to  Life  Insurance,  thus 
involves  questions  of  great  pecuniary  importance.  Popular  as 
well  as  professional  errors  exist  on  the  subject.  The  insane  are 
separable  into  classes,  each  of  which  within  certain  limits  is  char- 
acterized by  a  different  chance  or  expectancy  of  life;  but  statistics 
on  the  subject  are  greatly  required  (see  Dr.  W.  L  Lindsay^s 
Thirty-second  Jieport,  p.  17). 

Treatment — The  treatment  of  Insanity  resolves  itself  into  the 
medical  and  the  mxyral  treatment  Medicine  indirectly  acts 
u|)on  the  brain,  as  it  does  upon  other  organs,  so  as  favourably  to 
influence  the  course  of  the  disease.  It  regulates  the  different 
actions  and  secretions  of  the  viscera  of  the  body,  and  thus 
improves  the  general  health,  so  that  the  happiest  results  are  often 
obtained  by  the  early  and  judicious  use  of  medicinal  agents. 
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•*  Cme&  of  severe  mental  despondeocy  and  diEtfess^-iD^nces  of  aliena- 
tion of  mind  associated  with  halluciuations,  and  with  apparent! j  cbrouie 
a,nd  Exed  delusioDH,  accoizij»inied  by  jttroDg  suicidal  and  homicidal  feeling 
— have  all  yielded  to  medical  treatment;  and  thus  persons  in  all  grades 
of  life,  who,  if  thosie  conditions  had  not  been  fully  appreciated^  would  have 
ikllen  victims  to  their  own  insane  impiilBes,  have  been  restored  to"socie 
in  a  state  of  mental  health.  The  Bymptoms  which  so  generally  pr 
the  act  of  suicide — such  as  depressed  apirita,  distress  of  mind,  needle 
alarms  and  apprehensiona  as  to  some  foreboding  evil,  great  irntability  of 
temper  J  and  inability  to  attend  to  the  ordinary  oceo  patio  os  of  life,  ex- 
eitabilityj  headache?,  disturbed  or  sleepless  nighta,  morbidly  exaggerated 
views  of  the  actual  ills  and  circumstances  of  life— are  io  many  caa^ 
certain  signs  of  acute  disorder  of  the  bmin,  requiring  medicinal  relief, 
and  being  manifestly  and  rapidly  benefited  by  prompt  and  eucT^etic 
medical  treatment"  (WiysLOw). 


No  UQiform  method  of  treatment  can  be  taught.  Generally  it 
may  be  stated  that  the  more  the  symptoms  approach  those  of 
cerd^UiSt  encepiwLlilis,  or  menmgitis — in  other  words,  in  propor- 
tion m  they  indieate  active  inflammatory  action — general  ami 
local  blood*letting  is  advisable  in  cases  otherwise  suited  for  suoh 
methods  of  cure*  Local  bleeding  is  not  to  be  confined  t^i  the 
head,  for  it  not  unfrcquently  happens  that  it  may  be  adopted 
with  reference  to  a  distant  viscm.  Leeches  to  the  vulva  and 
tliighs  are  beneficial  in  cases  of  mania,  monomania,  or  melan- 
cliolia,  concurrent  with  the  menstrual  period;  and  to  the  sph meter 
ani  in  those  cases  obviously  connected  with  suppressed  hiemor- 
rhoids  or  hepatic  congestion^  In  some  instances  leeches  may  be 
applied  with  benefit  to  the  Schneiderian  membrane,  particularly 
in  those  cases  occurring  in  early  life,  and  in  persons  of  plethoric 
constitution  and  of  sanguine  temperament  Illnstons  of  hearing 
or  of  vision,  which  had  embittered  the  patients  liib,  have  lieen 
removed  by  leeching  t>ohind  the  earn  or  over  the  supercilliary 
ridges.  The  utility,  in  acute  mdnia,  of  prolonged  hot  baths,  is 
much  iufiisted  upon  by  Dr.  Winslow.  The  patients  remain  from 
eight  to  fifteen  hours  in  them,  at  82^  to  86^  Fahr,  whilst  a  current 
of  water  at  eO""  is  continually  poured  over  the  head  This  method 
of  treatment,  however,  is  inadmkdbte  in  intermitUnt  mania, 
and  in  Insanity  beginning  with  great  mental  derangement,  or 
associated  with  epilepsy  or  gcnm^al  2Mit*alysis. 

Sedatives,  or  agents  which  modify  diiectly  the  condition  of  the 
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cerebral  tissue,  constitute  very  valuable  remediea  In  recent 
acute  cases  they  are  generally  admissible;  but  it  is  in  the  various 
chronic  forms  of  melancholia  that  they  are  most  useful.  Dr. 
Winslow  observes, — 

"In  suicidal  Insanity,  when  local  cerebral  congestion  is  absent,  and 
the  general  health  and  secretions  are  in  good  condition,  the  mecanite  and 
hydroddorate  of  morphia  often  act  like  a  charm,  if  uninterruptedly  and 
perseveringly  given  until  the  nervous  system  is  completely  under  their 
influence.*' 

Badical  cures  have  been  effected  by  the  occasional  local  abstrac- 
tion of  blood  from  the  head,  the  administration  of  alteratives,  the 
warm  bath,  and  sedatives.  Success  from  the  use  of  sedatives 
oflcn  depends  upon  a  ready  adaptation  of  the  form  of  sedative  to 
the  description  of  case  in  which  it  may  be  deemed  admissible, 
and  a  judicious  admixture  of  various  kinds  of  sedatives.  With 
respect  to  opiates,  "that  medicine  which  will  allay  watchfulness 
in  one  will  not  in  another,  but,  on  the  contrary,  increase  it.  This 
is  particularly  the  case  with  opium,  which  is  rarely  found  admis- 
sible in  Insanity  in  its  crude  state.  It  more  frequently  creates 
heat  and  genenil  febrile  action  than  sleep"  (Sir  William  Elus). 
In  cases,  however,  of  recent  excitement,  moiphia  in  considerable 
doses  has  been  found  most  beneficial  So  also  will  cidorodyne 
and  cliloro-morphine  be  of  use  in  some  cases.  Indian  hemp  is 
an  extremely  useful  sedative,  not  hitherto  appreciated  sufficiently, 
for  many  reasons.  (See  an  excellent  paper  on  its  uses,  by  Pro- 
fessor Russell  Reynolds,  in  Beale*s  Archives,  vol  ii.,  p.  154.)  It 
relieves  pain,  is  sopoi^ific,  anodyne,  antispa^smodic;  and  while 
conducing  to  sleep,  promotes  at  the  same  time  diaphoresis  and 
diuresis,  without  producing  headache,  vertigo,  constipation,  or 
impairing  the  appetite.  The  dose  varies  from  one-sixth  to  one- 
half  grain  for  a  child,  and  from  one-third  to  one  grain  and  a  half 
for  an  adult.  In  cases  of  mental  or  emotional  disturbance  it  will 
be  found  extremely  useful,  especially  where  there  is  deranged 
cerebral  circulation,  with  pain  and  delirium ;  in  cases  of  incipient 
Insanity  after  fever  or  insolatio;  and  in  cases  oi  senile  ramollissc- 
ment 

Endermic  medication  in  Insanity  offers  numerous  advantages, 
but,  in  the  opinion  of  Drs.  Winslow  and  Laycock,  is  too  little 
practised.     "In  some  chronic  forms  of  Insanity — ^in  dementia  and 
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persistent  vionoma7iia,  connected,  as  was  supposed,  with  inorbid 
thickening  of  the  dura  mater,  and  with  interstitial  infiltratioti  of 
the  membrane,  as  well  as  with  exudations  upon  lis  surface — the 
head  having  been  shaved,  a  strong  ointment  of  the  iodide  tif 
jyQt(i9sium  combined  with  strifchnin^  has  been  perseveringly 
nibbed  over  the  scalp.  In  other  instances  the  shaved  head  has 
been  painted  with  the  mixture  of  iodine;  and  both  modes  of 
treatment  have  been  attended  with  benefit.  When  the  menial 
symptoms  are  supposed  to  be  associated  with  effusions  of  serum, 
Iodine  apfdied  externally  at  the  same  time  with  minute  doses  of 
ealontel,  or  TnerciiTy  iKiiih  chalky  m  as  slightly  to  affect  the  system, 
are  recommended;  and  this  treatment,  conjoined  with  occasional 
tonics,  diuretics,  and  stimuli,  to  support  the  vital  powers,  is  occa- 

anally  productive  of  considerable  benefit  m  cases  apparently 
jlaced  quite  beyond  the  reach  of  improvement  or  cure,"  A  boIu* 
iioiv  of  iodide  c/potamluin  constantly  applied  to  the  shaven  scalp 
has  been  followed  by  improvement  in  the  mental  state,  CaHes  of 
dement iUf  the  consequence  of  sirumcnia  iiTitation  or  inflammatorj^ 
action,  are  those  in  which  endermie  medication  will  3^1  eld  tb© 
most  sfitisfactory  results  (Lay cock  in  Med.-Chir  M^-view  for 
Jan.,  1857). 

Pwvijatives  may  be  regularly  required;  and  when  the  bowels  are 
constipated,  the  form  is  best  determined  by  the  state  of  the  tongue. 
Supposing  it  to  be  white  and  coated,  the  sulphate  of  nmg'uema^  or 
other  neutral  siJt,  combined  with  iindure  of  hyoscywnius^  in  tho 
proportion  of  7^.  of  the  former  to  TILxv.  to  TH^xxx,  of  the  latter,  m 
miftipfmr  mixture,  is  a  formula  to  be  recommended  If,  on  the 
contrary,  the  tongue  be  clean,  the  cathartic  should  be  given  with 
some  slight  bitter,  as  the  infiisiu7i  of  orange  peel  or  of  gentian. 
In  some  cases  the  bowels  are  not  only  exceedingly  obstinate,  but 
the  patient  may  be  greatly  averse  to  all  medicines.  In  such  cases 
one  or  two  drojjs  of  croton  oil  placed  on  the  tongue  produces  free 
evacuations. 

The  mild  purgative  treatment  formed  the  basis  of  cure  in  the 
school  of  Pinel  and  of  Esquirol,  and  they  usually  combined  it,  in 
cases  of  violence,  with  tlie  application  of  cold  to  the  head,  and 
of  warmth  to  tlie  lower  parts  of  the  body,  such  as  phieing  the 
patient  in  the  wanu  bath  and  giving  him  the  cohi  douclie~a 
remedy  since  more  particularly  insisted  upon  by  Dw  Brierre  de 
Boismont  of  Paris,  and  Dn  Winslow  of  London,     The  further 
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treatment  consists  in  restoring  any  other  functions  that  may  be 
in  defect  or  in  excess,  as  tlie  functions  of  the  uterus  in  the 
female,  aud  of  the  liver  or  heart  in  both  sexes,  by  the  usual 
remedies  applicable  for  these  purposes. 

The  Moral  treatment  is  by  many  supposed  to  constitute  the 
more  efficient  mode  of  cure  in  Insanity ;  and  it  must  be  admitted 
to  be  a  most  important  adjunct.  The  first  important  rule  is  to 
remove  the  patient  at  once  from  his  family ; — ^in  slight  cases,  in 
order  that  he  may  be  induced  to  exercise  such  command  over 
himself  as  he  possesses,  and  to  remove  him  from  influences  which 
may  have  been  aggravating  his  morbid  state;  and — in  severe 
cases,  in  order  to  prevent  his  doing  mischief  either  to  himself  or 
others,  are  the  reasons  for  this  practice.  The  main  feature  in  the 
Moral  treatment  of  the  insane  in  this  country  is  the  entire  ab- 
sence of  anything  like  coercion,  either  by  mechanical  appliances, 
by  punishments,  or  threats  of  any  kind.  The  beneficial  action  of 
this  system  is  now  thoroughly  recognized  in  England  and  Scot- 
land, where  it  has  been  gradually  established  in  every  asylum 
since  1847-48.  But  there  are  certain  exceptional  phases  of  In- 
sanity in  which  some  mechanical  restraint  is  the  most  humane 
mode  of  treatment — the  only  mode,  indeed,  of  avoiding  certain 
catastrophes  now  of  common  occurrence.  If  the  patient  is  excited, 
it  is  proper  to  place  him  at  once  in  a  darkened  room,  remote  from 
noise,  so  that  as  few  objects  as  possible  may  irritate  him,  just  as  a 
patient  with  his  eyes  affected  is  kept  in  a  darkened  room.  The 
effect  of  such  seclusion  is  generally  of  a  soothing  character ;  but 
if  the  opposite  effect  is  produced,  persistence  in  this  method  of 
cure  is  contra-indicated. 

As  convalescence  advances  he  should  be  induced  to  undertake 
some  manual  labour,  or  some  office  in  the  asylum  or  household, 
which,  by  amusing  his  mind,  will  invigorate  his  body,  and  greatly 
tend  to  restore  the  healthy  working  of  his  brain.  There  are  no 
more  powerful  moral  medicines  than  "  Occupation,"  *'  Recreation," 
and ''  Education."  Occupation  should  be  such  that  no  time  is  left  for 
idleness,  or  for  sitting  brooding  over  morbid  fancies.  The  curative 
results  of  well-chosen  means  of  Recreation  cannot  be  over-esti- 
mated. When  the  circumstances  of  the  patient  admit  of  it,  travel- 
ling, which  embraces  change  of  air  and  change  of  scene  as  well  as 
exercise,  is  often  highly  salutary  in  incipient  cases ;  and  much  has 
of  late  been  done  by  the  judicious  introduction  of  music  and  other 
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amusements  into  asylums.  ThuB,  concerts,  balls,  coBver^azioi 
evening  entertainments,  pic-nics,  excursions^  fef^s  dmmpeivet 
athletic  gnmes,  pedestrian  excursions,  public  amusetnenta,  and 
carriage  drives  in  tovirns,  are  all  legitimate  and  well-approved 
means  of  maintaining  a  constant  and  varied  succession  of  amuse* 
ments  to  be  adapted  for  all  classes  of  the  insane.  When  Reason  is 
restored,  and  the  Affections  again  ^x  themselves  on  their  natural 
objects,  and  when  ifie  Emotions  are  under  mntml^  the  patient 
may  be  allowed  to  see  his  friends,  and  have  his  attention  directed 
to  the  affairs  and  interests  of  his  family;  but  it  should  be  nemem- 
bercd  that  the  mind  remains  weak  and  enfeebled  for  some  time 
after  apijarent  recovery:  and  conseqiiently  the  patient's  restoration 
to  society  should  be  gradual 

With  regard  to  diet,  it  only  requires  to  be  stated  that  it  is 
often  necessary  to  have  recourse  to  artificial  alimentation  by  the 
stomach  in  exceptional  erases,  when  food  is  persistently  i*efused. 

An  asylum  is  the  most  lit  and  proper  place  for  a  lunatic ;  and 
every  asylum  ought  to  be  governed  by  one  superintendent,  who 
should  be  a  medical  man — ^an  officer  of  health  to  the  community 
over  which  he  pi-esides.  He  ought  to  have  the  means  of  con- 
trolling all  sanitar}^  arrangements  in  vs^hole  and  in  detail, — of 
avoiding  orercrowding, — of  preventing  and  destroying  effluvia*— 
iind  of  examining  tlie  quality  of  the  food,  the  water,  and  the  drugs 
furnished  to  the  establishment  Chemical  and  pathological  appli- 
ances ought  therefore  to  be  at  bis  disposal  for  his  use.  The  num- 
ber of  patients  who  may  be  thus  under  the  supervision  of  one 
person  in  an  asylum  ought  not  to  exceed  20O  (EsQumoL, 
Amehicak  Commissiokehs  in  Lunacy).  Premature  removal  from 
asylum  treatment  in  opposition  to  medical  advice  is  greatly  to  be 
deprecated  j  and  its  banefiil  results  are  frequently  to  be  tseen  io 
the  sad  endings  of  cases  of  snicldaj  vielanchoUa^  In  such  eases 
a  receipt  should  be  required  of  the  recipient  of  the  patient  or  his 
friends,  thiit  he  is  removed,  notwithstanding  the  assui-ance  given 
by  the  medical  superintendent  that  tlie  patient  is  not  recovered^ 
and  is  unfit  for  removal  (W.  L.  Lindsay,  ThiHy-second  Report ^ 
p.  1 4).  Such  removals  not  unfrequcntly  induce  a  change  of  tvpe 
from  acute  and  curable  to  chronic  and  incurable  menttU  disease. 

The  subject  of  Insanity  has  been  treated  of  in  this  text-book 
because  it  is  a  subject  which  medical  men  are  expected  to  study, 
and  to  be  called  upon  to  treat  and  to  deal  with  in  a  medical  and 
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also  in  a  medico-legal  point  of  view.  As  a  rule,  however,  they 
have  no  opportunities  at  our  schools  of  medicine  (with  the  excep- 
tion of  Edinburgh,  where  Dr.  Laycock  gives  "clinical"  lectures  on 
the  subject)  of  studying  Insanity  as  they  would  any  other  disease 
in  an  hospital.  They  are,  therefore,  often  called  upon  to  give  cer- 
tificates in  cases  of  Insanity,  without  perhaps  having  ever  seen  or 
studied  a  case  of  lunacy;  and  many  recent  legal  decisions  have 
shown  that  it  is  not  always  safe  for  a  medical  man  to  incur  the 
responsibility  of  signing  such  certificates,  in  the  present  state  of 
the  law  relating  to  lunacy.  Seeing,  also,  that  the  legal  and  medi- 
cal views  of  Insanity  are  not  in  unison,  nor  in  accordance  with 
what  is  known  as  the  correct  pathology  of  the  disease,  the  subject 
has  been  treated  of  as  fully  as  time  and  space  would  permit.  To 
learn  this  important  subject  in  all  its  bearings,  the  student  is 
recommended  to  study  the  comprehensive  work  so  often  quoted 
and  referred  to  in  tliese  pages — namely,  the  Manual  of  PsyclvoLo- 
gical  Medicine  of  Drs.  Bucknill  and  Tuke,  of  which  a  second 
edition  has  been  recently  published ;  and  the  valuable  reports  of 
the  Murray  Asylum  for  Lunatics,  near  Perth,  prepared  by  Dr.  W. 
Lauder  Lindsay. 


CHAPTER   VI. 

PATHOLOGY   OF  DISEASE  OF  THE  SPINAL  COBD  AND  NERVES. 

Section  I. — Discoveries  regarding  the  Structure  and 
Function  of  the  Spinal  Cord  and  Nerves. 

The  doctrines  regarding  the  nature  of  the  diseases  associated 
with  the  structure  and  functions  of  this  portion  of  the  nervous 
system  are  in  a  state  of  transition.  The  inquiries  into  the  struc- 
ture of  the  cord,  the  arrangement  of  its  minute  component  parts, 
and  their  connections  with  each  other — with  the  brain  on  the  one 
hand,  and  with  the  different  parts  of  the  body  on  the  other — are 
only  yet  being  investigated  with  all  the  care  and  appliances  of 
modem  research,  and  to  some  extent  elucidated  with  success. 
Difficulties  of  the  most  foimidable  kind  surround  the  anatomical, 
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physiological,  and  pathological  relations  of  the  stnictures,  func- 
tions, and  diseases  of  tlie  spinal  cord  and  nerves.  Much  labour  is 
required,  in  the  first  instance,  to  expose  the  cord  in  the  dead 
body,  and  to  examine  its  morbid  states ;  while  delicate  manipula- 
tions and  unwearied  ii?search,  by  the  most  experienced  observers 
during  the  last  half  century,  have  served  alike  to  show  how 
raystcrions  and  difficolt  ik  the  subject  in  all  its  bearings,  and  how 
important  and  interesting  the  resulta  In  this  arduous  task  the 
names  of  anatomists,  physiologists,  and  the  busiest  of  physicians 
of  this  country  have,  in  all  such  recent  investigations,  borne  a 
distinguijihed  and  pre-eminent  part. 

In  1811  Sir  Charles  Bell  took  the  initiative  in  these  researches, 
and  surprised  the  scientific  world  by  his  beautiful  and  interesting 
discovery  regarding  the  distioct  functions  of  the  anterior  and 
pftsferior  roots  of  the  spinal  nerves. 

The  epoch  of  another  era  is  marked  by  the  interesting  indi- 
cation of  the  existence  of  the  property  of  ''rejJex  action''  fore- 
shadowed  by  Unzer  and  Prochaska,  hut  which  tlie  ingenious  and 
important  investigations  of  the  late  Dr.  Marshall  Hall  so  largely 
contributed  to  develop.  The  names  of  John  Reid,  Grainger, 
Swan,  Solly,  R  B.  Todd,  and  Bowman,  stand  prominently  forwanl 
in  this  same  line  of  inquiry. 

A  third  era  h  characterized  by  careful  records  of  the  history 
of  cases,  by  the  most  inquisitive  microscopie  research  into  the 
diseased  parts  after  the  death  of  the  patient,  and  by  physiological 
experiraents  in  living  animals,  to  show  the  connections  and  ar- 
rangements of  the  more  minute  component  parts  of  the  spinal  cord 
In  this  field  of  researcli  the  labourers  are  not  few,  and  our  own 
country  is  especially  distinguished  by  the  observations  of  Mr* 
Lockhart  Clarke,  the  lat^  Dr.  R  B,  Todd,  and  Mr  Bowman,  Drs. 
Beale,  Hand  field  Jones,  Edward  Meryon,  J.  W.  Ogle,  and  Rt>berts. 
Abroad,  tlte  pei'severirjg  industry  of  KuUiker,  Valentin,  Stilling, 
Bemak,  Engel,  Van  der  Kolk,  Wagner,  Brown  Sequard,  and  De 
Bois  Reymond,  and  many  others,  have  thrown  much  light  on 
most  of  the  important  questions  regarding  the  structure  and 
functions  of  the  spinal  cord.  But  ''let  not  the  spark  l>e  lost 
in  the  flame  it  has  served  to  kindle."  The  beautiful  discovery 
of  Sir  Charles  Bell,  while  it  astonished  the  scientific  world  at  tlic 
time,  soon  expanded  in  magnitude  and  importance.  From  it, 
aa  from  a  mighty  tree,  the  boughs  that  have  dropt  from  its  parent 


I 
I 


STBUCTUBE  AND  FUNCnONS  OF  THE  SPINAL  COBD  AND  NERVES.   447 

stem  have  borne  to  the  earth  those  living  blossoms  which, 
germinating  in  their  turn,  are  now  daily  expanding  their 
branches  into  every  land  where  the  Science  of  Medicine  is 
advancing. 

It  may  be  useful,  in  studying  the  nature  of  the  diseases  asso- 
ciated with  the  structure  and  functions  of  the  spinal  cord  and 
nerves,  to  have  a  distinct  conception  of  the  more  important 
general  points  which  seem  to  have  been  established  relative  to 
its  anatomy  and  physiology,  and  how  far  these  are  illustrated 
and  supported  by  observations  on  its  morbid  anatomy.  The 
following  is  a  condensed  statement  of  the  general  results  estab- 
lished by  the  prolonged  labours  of  Professor  Schroeder  Van  der 
Eolk,  of  Utrecht,  a  more  extended  detail  of  which  may  be  seen  in 
The  Medico-Chirurgical  Review  for  January,  1857;  and  which  are 
consistent  in  many  respects  with  the  observations  of  Valentin 
and  Stilling: — (1.)  The  spinal  cord  (including  the  meduUa 
oblongata)  is  the  instrument  through  which  the  power  of  motion 
is  generated  and  expressed,  and  the  co-ordination  of  movements 
effected,  and  through  which  sensation  is  tmnsmitted  to  the  brain, 
and  to  the  grey  cerebro-spinal  matter  of  the  cerebro-spinal  centrea 
(2.)  Complete  division  of  the  spinal  cord  abolishes  sensation  and 
voluntaty  motion  in  all  those  parts  of  the  body  supplied  with 
spinal  nerves  from  below  the  seat  of  injury.  Any  lesion  of  the 
nerve-substance  which  results  from  a  disease-process  may  do  this 
if  it  destroys  completely  the  nerve-matter  at  the  seat  of  lesion. 
According  to  the  region  in  which  such  a  lesion  may  be  situated, 
so  are  the  different  forms  characteristic  of  this  loss  of  power. 
The  nearer  the  brain  and  medulla  oblongata  the  more  immedi- 
ately fatal  to  life.  If,  at  the  junction  of  the  cord  with  the 
rrudulla  oblongata,  such  an  injury  were  to  happen,  immediate 
death  would  ensue,  as  may  be  seen  when  an  animal  is  "pWied." 
Generally  speaking,  from  the  head  downwards,  the  parts  of  the 
body  are  sup[)lied,  seriatim,  by  the  nerves  coming  off  from  the 
spinal  cord,  so  that  according  as  the  injury  to  the  cord  is  situated 
lower  and  lower  down,  so  does  the  paralysis  affect  less  and  less 
of  the  body  from  below  upwards  to  the  seat  of  disease.  Thus, 
in  the  cerviail  region,  below  the  origin  of  the  phrenic  nerve, 
when  the  lesion  is  throughout  a  complete  segment  of  the  cord, 
and  above  the  origin  of  the  superior  intercostal  nerves,  breathing 
is  pciformcd  only  by  the  diaphragm  and  abdominal  muscles, 
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while  the  iutereostal  muscles  cease  to  act,  and  the  ribs  oeaf 
rise  and  falL  Id  this  conditioa  the  patient  may  live  a  few  ( 
seldom  a  week,  and  never  a  month  (Watson).  If  the  k-sitj 
the  segment  occurs  below  the  cervical  region,  in  the  upper  dorsal 
portion,  for  example,  the  breathing  is  not  affected,  or  but  slightly, 
while  the  digestive  functions  become  impaired,  and  paralys^b  of 
the  trunk  and  lower  limbs  Ib  complete.  Snch  a  condition  is 
teuhnically  called  pmupleAjia.  It  implies  palsy  and  loss  of  feel* 
iog  in  the  lower  limba,  hips,  loins,  and  trunk,  according  as  the 
injury  is  Iiigher  or  lower  in  the  dorsal  or  lumbar  region  of  the 
coi*d.  A  person  in  this  condition  may  live  a  long  time,  depend- 
ing greatly  on  the  seat  of  injury;  the  higher  up,  generally  the 
sooner  fatal  (3-)  The  nerves  which  iesue  from  the  cord  by  two 
roots  (motor  and  sensific)  unite  and  form  compound  or  mixe<l 
ner^^eii',  whose  filaments  or  strands  pass  from  their  origins  to  their 
destinations  isolated  from  each  other;  and  everywhere  throughout  ^ 
the  body  the  sensitic  ramifications  of  the  mixed  nerve  pass  to  the  ^| 
surface  of  the  part  which  is  moved  by  the  muscles  receiving  their  -^ 
motor  fibres  from  the  same  compound  nerve,  so  that,  while  the 
former  supply  sensation  to  the  part,  the  latter  convey  the  stimulus 
to  excite  the  act  of  motion  (Van  der  Kolk).  (4)  The  anterior 
{motor)  and  posterior  {sciimfic)  roots  of  the  compound  or  mixed 
spioal  nerves  are  now  determinerl  to  have  certain  relations  with  the 
grey  corpuscular  elements  of  the  spinal  cord,  accumulated  through- 
out its  centnvl  part  in  such  a  manner  that  a  transverse  section  of 
the  cord  shows  anterior  and  posterior  cornua  of  this  corpuscular 
grey  substance.  The  corpuscular  or  multipolar  cells,  constituting 
the  grey  matter,  are  arranged  in  several  distinct  vertical  columns, 
extending  throughout  the  whole  length  of  the  cord,  the  anterior 
column  being  the  principal.  The  most  considDrable  of  these  ceUs 
constitute  the  columns  of  the  anterior  horns;  next,  those  by  tbe 
posterior  commissure  j  then  thoae  between  the  anterior  and  pos- 
terior horns;  and,  lastly,  those  in  the  posterior  horns,  which  rank 
the  smallest  in  size,  and  it  is  even  doubted  by  some  whether  they 
jire  really  nerve-cells.  These  columns  of  corpuscular  nerve^cells  are 
hirger  and  richer  in  nerve-cells  at  the  cervical  and  lumbar  enlarge- 
ments; and  the  proportion  of  cells  increases  still  more  at  ail  those 
points  where  the  roots  of  the  nerves  penetrate  into  the  cord  to  ita  J 
rey  substance.  Thus,  clusters  of  cells,  occurring  more  or  ]e8ft-^| 
apart,  are  phiced  above  each  other  longitudinally  (Claeke,  Van  ^ 
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DER  Kolk).  These  so-called  nerve-cells  are  extremely  simple  in 
structure.  They  consist  of  a  more  or  less  rounded  mass  of  matter 
(cells?),  having  two  or  more  caudate  prolongations,  with  a  circular 
centre  or  nucleus  and  nucleolus  containing  granular  molecules. 
(5.)  There  is  now  no  doubt  that  the  anterior  roots  (motor  nerves) 
spring  from  the  cord  itself,  and  take  their  origin  out  of  the  gan- 
glionic cells  of  the  anterior  horn,  each  cluster  of  which  forms  a 
ganglionic  plexus.  (6.)  The  anterior  medullary  fibres  of  the  cord 
are  the  channels  through  which  the  influence  of  the  Will  from 
the  brain  is  conveyed  to  these  corpuscular  or  ganglionic  plexuses, 
whence  these  motor  nerves  take  their  origin.  (7.)  The  posterior 
roots  (aenaific  nerves)  have  been  traced  towards  groups  of  gan- 
glionic cells,  but  have  not  been  shown  to  communicate  with  them. 
(8.)  These  posterior  roots  have  been  traced  to  subdivide  into  two 
portions,  which  may  be  called  sets  of  radicles  or  rootlets.  At  the 
posterior  part  of  the  cord  one  set  of  these  posterior  nerve-roots 
ascends  immediately  in  the  white  substance,  and  appears  to  pro- 
ceed directly  towards  and  into  the  brain,  thus  constituting  the 
channel  of  sensation;  the  other  portion  of  the  posterior  nerve- 
roots  transversely  penetrates  the  white  substance  of  the  cord 
towards  the  posterior  horn  of  the  grey  matter,  through  which  it 
passes.  Its  fibres  there  mingle  in  part  with  certain  nerve-fibres 
which  are  observed  to  encircle  in  a  transverse  direction  the  pos- 
terior horn  of  the  grey  substance  of  the  cord;  and  in  part  they 
lose  themselves  amongst  the  ganglionic  cells  of  the  centre  of  the 
grey  matter,  between  the  anterior  and  the  posterior  horns.  (9.) 
These  latter  rootlet  nerve-fibres,  of  the  great  posterior  roots^ 
are  thus  supposed  (and  with  great  probability)  to  constitute  the 
apparatus  of  reflex  action,  directing  their  stimulus  through  the 
group  of  ganglion-cells,  with  which  they  appear  to  be  connected, 
into  the  ganglion-cella  of  the  anterior  horn,  from  whose  plexus  of 
cells  the  filaments  of  the  motor  roots  arise.  Thus  the  posterior 
nerve-roots  include  two  descriptions  of  nerve-fibres — namely, 
those  for  sensation  proper,  and  those  for  reflex  action;  and  hence 
the  greater  thickness  of  the  posterior  roots  compared  with  the 
anterior:  they  are  more  than  double  the  size  of  the  latter.  (10.) 
These  different  cell-groups  or  plexuses  of  corpuscular  cells  appear 
to  be  united  throughout  the  cord  by  longitudinal  connecting 
fibres,  so  that  co-ordination  of  movement  is  thus  effected.  (11.) 
Tlie  roots  of  the  motor  nerves  thus  receive  the  excitement  or 
VOL.  IL  2g 
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sHmulus  to  action  from  the  group  of  ganglionic  cells  in  which 
they  originate.  It  is  commuoicated  to  them  either  throtigti  the 
Will  anteriorly,  and  from  above  downwards,  or  by  the  sensific 
nerves  by  their  reflex  filaments  posteriorly,  aad  from  the  peri* 
phoral  parts  of  the  body  with  which  the  sensiferoufl  uerve- 
filaments  are  connected.  An  individual  group  of  corpuscular 
cells,  whence  the  motor  roots  arise,  thus  becomes  susceptible  to  a 
pBychical  as  well  as  to  a  physical  stimulus.  (12,)  All  reflex 
action  thus  takes  place  by  a  definite  channel ;  and  its  operation 
seeniH  to  be  regulated  by  communicating  fibres,  which  bring  the 
difibrent  plexuses  of  nerve-cells  into  commimi cation  with  each 
other.  Thus  co-ordination  and  combination  of  movements  are 
explained;  and  so  also  is  the  diffusion  of  action  over  remote 
regions,  especially  in  great  irritation  of  the  cord,  aa  in  attacks  of  i 
epilepsy,  tetanus,  or  while  the  system  is  under  the  influence  of 
the  strychnine  poison  or  hydrophobia.  (13,)  The  grey  maiier  of 
the  cord  seems  chiefly  to  avail  for  motion;  the  posterior  part 
being  chiefly  subservient  to  reflex  function,  and  to  the  co-ordina* 
tion  of  motion;  while  sensation  is  transmitted  upwards  exclusively 
by  the  posterior  and  lateral  medullary  columns  to  the  encephalon, 
and  has  probably  its  proper  centre  in  the  medulla  ohlongala. 
Here  is  probably  localized  the  centre  from  which  the  more 
universal  reflex  movements  and  convukioos  take  their  origin- 
Experience  has  convinced  Professor  Van  der  Kolk  that  the  at- 
tention of  the  Physician  ought  to  be  directed  to  the  condition  of  > 
the  medulla  obhngata  in  cases  of  epilepsy.  He  has  frequently 
succeeded,  where  the  disease  has  not  been  of  long  duration,  in 
procuring  a  recovery  through  derivative  applications  to  the  nape 
of  the  neck ;  while  the  pathological  changes  resulting  from  pro- 
tracted epilepsy  are  not  unfrequently  manifested  by  induration  of  j 
the  medulla  obhmgata.  The  morbid  state  of  the  spinal  cordt ' 
which  I  accurately  determined  to  exist  In  four  cases  of  tetanus,  is 
also  consistent  with  statements  regarding  its  minote  anatomy  and 
the  relation  of  its  parts.  They  all  exhibited  one  character  in 
common,  and  pointed  out  the  spinal  cord  as  the  seat  of  lesion  in 
that  formidable  malady.  The  lesion  referred  to  was  not  manifest 
to  the  naked  eye,  but  was  determined  to  exist  with  certainty  by 
an  examination  of  the  specific  gravity  of  the  cord-substance.  *  For 
this  purpose  the  cord  was  separated  from  its  nerves,  and  divided 
into  parts  of  a  uniform  size,  and  the  specific  gravity  of  each  deter- 
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mined.  "  Each  of  the  four  cases  showed  that  the  general  specific 
gravity  of  the  spinal  cord  throughout  is  increased  in  cases  of 
tetanus,  the  average  specific  gravity  of  the  healthy  cord  being 
1*036.  They  showed,  also,  that  a  change  is  suddenly  indicated 
about  the  region  of  the  cord  in  immediate  communication  with 
the  wounded  part,  and  that  in  one  case  of  idiopathic  tetanus  the 
change  was  uniform  throughout.  In  the  first  case  I  examined, 
where  the  wound  was  on  the  occiput,  the  uppermost  three  inches 
of  the  cord  were  of  the  highest  specific  gravity,  and  the  difierence 
became  suddenly,  and  not  gradually,  manifest  at  the  fourth  inch. 
In  the  third  case  a  very  marked  difierence  was  apparent  when 
the  cervical  region  was  compared  with  the  rest  of  the  cokI  ;  and 
the  difference  was  suddenly  marked  where  the  roots  of  the 
cervical  and  first  dorsal  nerves  left  the  cord  to  form  the  brachial 
plexua  The  wound  in  this  instance  was  on  the  fingers.  Mr. 
Lockhart  Clarke  has  since  examined  the  cords  in  tetanus  cases 
microscopically,  and  has  found  peculiar  lesions  of  a  most  minute 
kind  scattered  throughout  its  substance  (Med^-Chir.  Beports, 
August,  1865). 

"In  the  last  case  the  difference  was* suddenly  manifested  in 
the  lowermost  part  of  the  cord,  corresponding  to  the  region  where 
the  nerves  were  in  communication  with  the  lower  limbs,  which 
were  the  seat  of  the  injury  "  {Glasgow  Med.  Jour.,  No.  IV.,  Jan., 
1854).  (14.)  The  anterior  commissure  of  the  cord  is  distinguished 
from  the  posterior  by  the  decussation  of  the  fibrea  After  their 
intersection,  when  traced  downwards,  these  fibres  are  observed  to 
be  deflected  so  as  to  run  in  part  along  the  margin  of  the  anterior 
fissure,  interlacing  themselves  within  the  white  substance;  and 
in  part  to  enter  the  inner  edges  of  the  anterior  grey  horns,  where 
they  mingle  with  the  encircling  fibres  already  noticed,  which 
spread  themselves  thence  in  the  medullary  columns  of  nerve-cells 
and  join  the  longitudinal  fibrea  Their  function  is  probably  to 
maintain  the  motion  of  the  right  and  left  sides  of  the  body.  The 
fibres  of  the  posterior  commissure  have  a  parallel  course,  without 
any  intersection.  (15.)  Some  interesting  observations  on  the  second- 
ary affections  of  the  cord  by  Dr.  Turck  seem  to  show  that  when 
the  disease  destroys  a  certain  portion  of  the  nervous  centre,  the 
strands,  filaments,  or  cords  of  nerve-substance  which  proceed  from 
that  centre,  or  arrive  there,  subsequently  degenerate,  having  ceased 
to  receive  or  to  convey  an  impulse.    This  degeneration  takes 
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place  in  the  same  direction  In  which  these  strands  or  filaments 
convey  impressions;  thus  in  the  centripetal  fasciculi  (posterior 
columns)  the  secondary  affection  occuib  always  in  the  centripetal 
direction;  while  in  the  centrifugal  fascieuU  (anterior  columns)  it 
shows  itself  in  the  centriingal  direction;  and  in  tlie  mixed  fasci- 
culi (lateral  columns)  it  shows  in  both  directions,  Thus  it  happens 
that  secondary  affections  of  filaments  or  strands  of  fibres  in  the 
spinal  cord  may  result  from  a  lesion  in  one  of  the  hetnisphcrtijs 
of  the  brain;  generally  in  about  five  weeks  after  the  primary 
iiyury. 

This  observation  may  be  regarded  as  a  rule,  and  by  it  may 
also  to  some  extent  be  explained  some  of  the  cases  of  so-called 
"  panilysis  jausculaire  progresjirive  '*  which  have  been  descriWd  by 
MeiyoUi  Cruveilhier^  Aran^  Valentiner,  and  Roberta;  although  the 
nervous  lesion  has  only  been  demonstrated  in  some  of  the  cases. 

Section  IL^-Methods  of  Im-ESTiGAHNO  the  Spinal  Cord 
AFTER  Death,  to  Detekmine  the  Presence  or  Absejjce 
OF  Disease, 

The  more  closely  that  cases  of  paralysis,  and  especially  of 
''  waiting  paky/*  are  clinically  observed  during  life,  the  greater 
will  the  necessity  become  appai^nt  of  investigating  with  great 
miuuteness  the  morbid  anatomy  of  the  nervous  centres;  and  if 
ever  we  arrive  at  strictly  accurate  and  available  results,  alike  in 
a  physiological  and  pathological  point  of  view,  the  niDde*^  of 
examining  the  spinal  cord  and  brain  must  be  more  searching 
and  exact  than  those  which  have  hitherto  been  pursued  With 
regard,  for  instance,  to  those  remarkable  cases  of  "  tvusiiiig  j^i^J' 
the  first  good  account  of  which,  in  the  English  language,  we  owe 
to  Dr.  Roberts,  of  Manchester,  it  seemed  quite  uncertain  whether 
the  muscles  or  the  nerves  were  the  starting  point  of  the  aSection. 
There  may  be  no  apparent  reason  why  atrophy  of  muscle  should 
not  l>e  as  independent  a  disease  as  atrophy  of  nerve-tissue;  and 
Dr.  Edward  Merjron  shows  that  a  form  of  paralysis  does  exist 
wliich  is  due  to  '"granular  degeneration  of  musclea "  {Mtd.'Ghin 
TntnB.t  ^oL  XXXV.,  p.  73),  It  b  a  significant  fact,  however, 
that  in  every  ca^e  of  **  waatifig  paky  "  in  which  the  spinal  cord 
has  been  properly  examined,  this  nerve-centre  has  exhibited  the 
most  nnequivoaJ  evidence  of  disease  (Lockhart  Clarke),    Thcr© 
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have  been  found,  for  example,  obscure  structural  changes  in  the 
grey  substance  of  the  cord,  or  only  in  the  ganglia,  on  the  posterior 
roots  of  the  nerves,  that  affected  the  nvirUion  merely  of  the 
parts  to  which  they  are  subservient,  without  interfering  with 
the  functions  either  of  sensation  or  of  motion;  and  in  cases 
where  the  lesions  occur  in  small  isolated  spots,  the  limitation 
of  disease  to  particular  muscles,  or  even  to  particular  fasciculi 
of  one  muscle,  may  be  explained  "by  the  particular  distribu- 
tion of  separate  nerve-fibrils  within  the  grey  substance.  In 
all  cases,  therefore,  of  "wasting  palsy"  and  paralysis,  it  is  of 
the  greatest  importance  to  remove  and  examine  the  nervous 
centres  as  soon  as  possible  after  death.  The  same  is  true  with  re- 
gard to  tetanus.  Unless  this  is  done  in  every  case,  no  advance  will 
be  made  in  our  knowledge  of  spinal  diseases,  which  at  present 
are  too  much  enshrouded  in  mystery  and  speculation.  Very 
opposite  conclusions  have  been  arrived  at  in  consequence — (1.) 
Of  the  difficulty  of  obtaining  the  spinal  cord  in  a  suitable  con- 
dition ;  (2.)  Of  the  variety  of  the  modes  employed  to  render  the 
sections  of  the  cord  transparent  and  fitted  for  microscopic 
examination.  Stilling  employed  tolerably  strong  alcohol  to  harden 
the  parts;  but  Van  der  Kolk  says,  from  experience,  that 
ordinary  spirit  (sp.  gr.  903**-917°)  is  better  than  the  stronger 
kinds.  Stronger  spirit  extracts  the  fat,  and  deposits  it  in  a 
granular  form  between  the  fibres,  where  it  ultimately  collects  in 
larger  masses ;  and  it  too  quickly  changes  the  tissue.  Immersed 
in  weaker  spirits,  the  change  ensues  more  slowly,  and  a 
hardened  portion  can  be  used  for  a  much  longer  time. 
Kolliker,  following  Hannover,  strongly  recommended  chromic 
acid,  by  which  a  considerable  degree  of  hardness  is  obtained ;  but 
it  renders  the  medulla  opaque,  and  necessitates  its  being  made 
clear  by  a  diluted  solution  of  caustic  soda.  The  main  objection  to 
this  process  is,  that  all  kinds  of  parts  are  made  too  uniformly 
transparent,  so  that  filaments  (especially  those  of  the  ganglionic 
cells,  which  are  made  invisible)  cannot  be  satisfactorily  traced. 
Such  is  tlie  experience  of  Stilling  and  Van  der  Kolk,  in  opposition 
to  Kolliker  and  Hannover. 

The  following  are  the  methods  recommended  by  Mr.  Lockhart 
Clarke,  as  those  which  have  yielded  the  most  successful  results 
(Beale's  Archives  of  Medicine,  Oci,  1861,  p.  22):— In  opening 
the  spinal  canal  the  greatest  caution  should  be  exercised  to 
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avoid  injuring  the  parts,  so  that,  when  these  are  taken  out 
and  hardened,  perfect  or  entire  sections  may  be  obtained  for 
examination  under  the  microscope.  After  the  parts  have  been 
removed  and  carefully  examined  externally,  by  the  assistance 
of  a  lens  if  necessary,  incisions  should  be  made — ^not  at  random, 
but  in  a  regular  manner  through  them;  and  wherever  there  is 
reason  to  suspect  the  existence  of  disease,  small  portions  should  be 
removed  and  examined  while  perfectly /nwA,  under  high  magni- 
fying powers.  The  nature  of  the  lesion  having  been  thus  ascer- 
tained, the  morbid  parts,  with  some  of  the  surrounding  healthy 
tissue,  should  be  removed,  and  after  being  divided,  if  necessaiy, 
into  smaller  portions,  should  be  macerated  in  a  weak  solution  of 
chromic  dcid. 

It  is  very  important  to  cut  and  subdivide  the  parts  in  such  a 
manner  that  their  relation  to  the  rest  and  to  each  other  may  be 
recognized  after  they  have  become  hardened,  for  the  purpose  of 
making  sections.  It  is  advisable,  for  instance,  to  divide  the  pons 
VaTTolii,  or  the  entire  Tueaocepkale,  transversely,  by  clean  and 
smooth  incisions,  made  with  a  sharp  and  broad-bladed  knife,  into 
portions  of  about  half  an  inch  in  thickness,  and  always  on  one 
side  of  the  origin  of  the  nerves.  Thus  (unless  the  locality  of  the 
lesion  require  a  different  course)  one  incision  may  be  made  through 
the  crura  cerebri,  immediately  in  front  of  the  third  pair  of  cere- 
bral nerves;  another  immediately  in  front  of  the  small  or  motor 
root  of  the  trifacial  nerves;  and  a  third  through  the  base  of  the 
anterior  pyramids,  immediately  below  the  attachment  of  the 
sixth  pair  of  cerebral  nerves. 

With  regard  to  the  spinal  cord,  if  it  be  cut  up  into  small 
portions,  and  hardened  in  chromic  acid,  to  those  who  are  not 
thoroughly  and  practically  acquainted  with  the  exact  shape  and 
appearance  of  any  section  throughout  its  length,  it  may  be 
difficult  to  identify  each  part  without  some  artificial  assistance. 
Whenever  it  is  unnecessary  to  cut  the  cord  into  a  great  number 
of  pieces,  it  will  be  found  better  to  divide  it  in  three  places: — 1st 
Through  the  middle  of  the  cervical  enlargement;  2d.  Through 
the  middle  of  the  dorsal  region;  and,  3d  Through  the  middle  of 
the  lumber  enlargement  If,  however,  the  lesion  be  suspected 
to  exist  at  other  points,  the  cord  must  be  divided  there,  as  it  is 
highly  important  that  the  nature  of  any  morbid  portion  that 
may  be  found  should  be  examined  under  the  microtsoope  in  a 
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perfectly  fresh  state;  for  the  Derve-fibres  undergo  a  considerable 
and  very  deceptive  alteration  by  the  action  of  chromic  acid.  But 
it  is  no  less  important,  and  indeed  it  is  absolutely  necessary, 
that  entire  portions  of  the  cord  in  the  locality  of  the  lesion  be 
hardened  in  chromic  acid,  so  that  thin  but  perfect  sections  may 
be  made  for  examination  under  the  microscope.  This  plan 
affords  the  only  means  of  ascertaining  the  exact  form,  size,  and 
relative  position  of  every  different  morbid  appearance  that  may 
occur  in  different  sections.  Such  a  plan  ought  to  bo  adopted  by 
all  who  would  pursue  their  investigations  with  ordinary  accuracy ; 
and  those  who  would  undertake  the  task,  with  any  hope  of  suc- 
cess, must  previously  obtain  a  good  and  practical  knowledge  of 
the  histology  of  the  nervous  centres.  The  strength  of  the 
chromic  acid  solution  should  differ  for  different  parts  of  the 
cerebro-spinal  centres.  For  the  convolutions  of  the  cerebral 
hemispheres  and  cerebellum,  the  proportion  should  be  ONE  of 
the  crystallized  acid  to  about  four  hundred  of  water;  while 
for  the  pons  Varolii,  medulla  oblongata,  and  spinal  cord,  the 
strength  of  the  solution  may  be  in  the  proportion  of  one  of  the 
acid  to  about  three  or  even  two  hundred  of  water.  It  is  best, 
however,  to  begin  with  the  weaker  solution,  and  increase  its 
strength  at  the  end  of  some  hours.  If  the  cerebral  and  cerebellar 
hemispheres  be  hardened  in  a  solution  of  greater  strength  than 
the  one  recommended,  they  become  friable  and  unfit  for  making 
|)erfect  sections ;  and  when  once  the  nerve-substance  has  become 
.softened  by  post-mortem  changes,  it  ceases  to  harden  by  immer- 
sion in  chromic  acid. 

Van  der  Kolks  method  is  as  follows: — (1.)  Divide  the  cord 
into  portions — not  too  large.  (2.)  Harden  in  spirits,  and  let  it 
not  remain  in  the  spirit  longer  than  is  necessary  to  harden;  for 
the  shorter  time  it  has  lain  in  spirits  the  more  distinct  will  the 
preparation  be.  (3.)  Fine  sections  are  to  be  made.  They  are 
best  made  with  the  aid  of  a  broad  sharp  razor,  supported  on  the 
forefinger  of  the  left  hand,  so  as  to  guide  the  direction  of  the  cut 
The  razor  requires  to  be  moistened  with  spirits,  to  prevent  the 
nervous  tissue  stretching  to  the  knife  so  as  to  be  torn.  (4.)  Place 
the  sections  or  slices,  with  a  little  distilled  water,  on  a  glass  slide, 
and  cover  them  with  thin  glass.  (5.)  Gently  and  alternately 
press  the  edges  of  the  cover  so  as  to  force  the  water  between  the 
fibres  of  the  section.     The  water  very  soon  becomes  milky,  and 
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Is  to  be  waahed  away  by  constantly  dropping  a  fresh  supply  at 
the  edge  of  the  covering  glasa  Thus  the  section  is  to  be  washed 
with  water  till  the  water  ceases  to  be  milky.  The  pressure  Boiist 
Dot  be  80  great  as  to  alter  the  form  of  the  object.  It  is  chieiy 
fat*granules  and  loosened  portions  of  tissue  which  are  thus 
washed  away.  The  same  end  may  be  attained  by  placing  the 
section  in  ether  for  some  moments  in  a  watcli-glass.  But  if  it 
remains  tcK)  long  in  the  ether  (say  half  an  hour)  the  ganglionic  M 
oelle  become  invisible  in  consequence  of  the  disappearance  of  all  ^fl 
their  granular  fat.  Washing  with  water  is  the  most  satisfactory. 
(6,)  When  sufficiently  washed,  let  the  glass  cover  slide  off  the 
slice  by  the  abundance  of  water  dropped  upon  it.  Thus  the  slice 
will  not  be  injured  by  removing  the  cover.  (7^  The  superfluous 
water  ninsfc  now  be  carefully  removed,  and  a  couple  of  drops  d" 
concentmtetl  solution  of  cJdorid^  of  calckiTn  are  brought^  by 
means  of  a  gla^s  rod,  upon  the  section,  which  is  then  to  be  covered 
with  a  thin  plate  of  glass,  pressed  gently  on  the  slice,  and  allowed 
to  remain  at  rest  for  half  an  hour,  when  it  will  be  seen  that  the 
object  is  becoming  transpaiient. 

After  the  lapse  of  eight  or  ten  days  the  object  will  be  ex- 
tremely transparent,  and  all  the  fibres  will  be  distinctly  visible, 
with  sharp  edges^ — a  verj*  great  advantage  being  that  the  minute  ^ 
capillary  vessels  become  more  distinctly  visible  and  dlstinguish- 
kble  from  the  nerve-filaments-  The  fat,  which  is  still  present^  i 
Sometimes  begins  to  collect  here  and  there  into  small  granules, ' 
and  to  render  some  parts  less  clear,  especially  if  the  object  has 
not  in  the  first  instance  been  sufficiently  washed.  If  this  is  the 
case,  solution  of  chloride,  of  ealciwm  is  again  to  be  applied  to  the 
edge  of  the  covering  glass,  which  takes  it  up,  is  loosened  by  the 
solution,  and  is  now  easily  pushed  off  The  object  is  then  washed 
on  the  glass  with  solution  of  cMorkle  of  calckim^  covered  as 
before,  and  allowed  to  remain  for  some  days,  after  which  the  i 
edges  of  the  covering  glass  may  be  luted  to  the  slide,  so  as  to  | 
pre^serve  the  specimen*  A  solution  of  chlmnde  of  mag^imimn 
also  makes  the  sections  clear,  but  not  so  quickly.  Subsequently,  j 
however,  the  fibres  become  exceedingly  clear,  although  occasionally  H 
crystals  form,  which  must  be  washed  away.  As  these  chloride*!  ' 
attract  moisture  from  the  atmosphere,  the  sections  do  not  dry, 
and  we  may  therefore  prepare  a  great  number  of  objects,  and  , 
subsequently  select  and  lute  the  best  with  asphalt 
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The  concentrated  solution  of  chloride  of  calcium  withdraws 
from  the  nerve-filaments  and  grey  substance  a  portion  of  the 
water,  and  so  produces  the  great  transparency  of  these  parts.  If, 
however,  the  object  is  allowed  to  remain  long  in  the  solution  of 
chloride  of  calcium  vnthout  a  covering  glass,  it  will  shrivel  up. 

As  a  further  aid  to  see  the  ganglionic  cells,  their  connections, 
and  the  nerves  arising  from  them,  Van  der  Kolk  adopts  a  method 
recommended  by  Gerlach,  which  consists  in  colouring  the  parts 
with  carmine.  The  following  is  the  method  he  recommends, 
after  an  extended  experience : — Harden  the  parts  as  before,  and 
then  place  the  sections  in  a  very  dilute  solution  of  carmine  in 
spirit,  allowing  them  to  remain  in  the  spirit  from  twelve  to 
twenty-four  hours.  The  spirit  is  added  to  a  few  drops  of  a 
strong  solution  of  carmine  and  ammonia,  till  it  acquires  a  light 
rose-colour. 


CHAPTER   VII. 

DETAILED  DESCRIPTION   OF  THE   DISEASES  OF  THE  SPINAL  CORD. 

INFLAMMATION  OF  THE  MEMBRANES  OF  THE  SPINAL  CORD. 

Pathology. — ^The  inflammatory  states  of  the  membranes  of  the 
cord,  and  the  morbid  eflfects  they  produce,  are  the  same  as  those 
of  the  membranes  of  the  brain — namely,  serous  eflfusion,  which 
may  terminate  in  suppuration  or  softening. 

The  rachidian  dura  mater  may  be  inflamed  either  at  its  free  or 
at  its  adherent  surface.  On  examining  the  spinal  canal,  after 
caries  of  the  vertebrae,  the  areolar  tissue  uniting  the  dura  mater 
to  the  walls  of  this  cavity  is  often  found  greatly  loaded  with 
venous  blood ;  and  in  some  instances  is  broken  down,  so  that  the 
dura  mater  is  entirely  detached.  When  this  state  of  parts  exists, 
it  is  most  probably  due  to  inflammation.  This  inflammation  may 
terminate  by  resolution,  or  it  may  advance,  and  serum  be  effused 
between  the  osseous  structure  and  the  dura  mater.  In  this  site 
the  effiision  has  no  communication  with  the  cavity  of  the  cranium, 
liecause  the  dura  mater  of  the  cord,  while  it  is  but  loosely  attached 
by  areolar  tissue  to  the  vertebrae,  is  very  firmly  attached  round 
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tho  margin  of  iho  foramen  magnum,  and  especially  to  the  basilar 
portion  of  tho  occipital  bone. 

Tho  dura  muter  of  the  cord  also  appears  liable  to  the  ulcerative 
procoHH,  and  to  gangrene.  In  a  case  given  by  Ollivier  (voL  iL,  p. 
509),  of  a  druggist  who  died  on  the  twentieth  day,  after  suffering 
fn)m  hiinbar  ])ains,  with  rigidity  of  the  trunk  and  lower  extremi- 
tioH,  together  with  tetanic  spasms,  there  was  found,  on  cutting 
through  tho  muscles  of  the  lumbar  region,  half  an  ounce  of  pus, 
or  nu)n\  whii'h  was  traced  to  the  cavity  of  the  arachnoid,  the 
nu^hidian  dura  mater  having  ulcerated  and  ruptured. 

Tho  spinal  atxichfund  and  pia  mater  are  liable  to  inflammations 
siuuhir  U>  tho  corroaponding  membranes  of  the  brain. 

Ditfuso  infhimmation  of  all  tho  folds  of  the  arachnoid  has  often 
boon  i>KsorvtHl;  thoso  mombranes  being  red  and  injected  for  a 
grt^ntor  i>r  loss  oxtont 

Ktiusion  of  sonun  both  into  the  cavity  of  the  spinal  arachnoid 
and  IvtwiHMi  tho  dmn  mater  and  j>/ti  mater  of  the  cord,  is  not 
uuivminon.  Such  otTusion  i\nnmunioat<^s  freely  with  the  cavity 
of  1 1)0  onuuunu  so  that  tluid  may  pass  easily  from  the  one  to  the 
othor.  1  Hiring  tho  oarly  jvirt  of  this  year  y^lSS*'^),  a  disease  of  this 
nntun^  pr^^vaiUHl  opidonuv*ally  aKnit  the  Lower  Vistula,  and  in 
somo  otiior  jvms  of  Nonh  Itonuany.  Although  it  had  some 
ohawofors  of  Wiusr  a  sjxvitio  fovor.  r.^j..  Typhus,  yet  its  character- 
isvio  h>sions  won*  oinorty  on  tho  surt:uvs  and  enveloping  membTane> 
iMf  tho  A^rvl  'Hio  { ■*>>  visuVr  >»"as  Knind  in  fatal  oases  to  be  swollen 
and  iutiUrato,?.  or  \vrhaj\s  suppumtiiii:  v>r  vMsorjanized.  But  these 
ohai^t^s  of  tho  surtHv\>s  aro  also  «';.kV;..3  v^f  or.<.r.^:^  moi^  or  less 
tWmix'VAO   \v::V/.n   iVo  r.or\x^v:::rvs.      L\-i::vh   is   more  rarelv 
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irregular  intervals.  He  died  on  the  ninth  day,  and  on  examining 
the  spinal  canal  the  arachTioid  cavity  throughout  its  whole  extent 
was  filled  with  pus.  Frequently,  if  the  inflammation  is  acute,  it 
is  associated  with  disease  of  the  cerebellum,  or  of  the  intracranial 
membranes ;  and  in  the  chronic  form  it  rarely  exists,  except  in 
connection  with  caries  of  the  vertebrae. 

Effusion  of  fluid  within  the  cavity  of  the  spinal  cord  is 
analogous  to  fluid  in  the  ventricles  of  the  brain.  It  leads  to 
compression  of  the  cord,  and  paralysis  as  a  symptom  of  such 
compression.  Hydrorachis,  as  it  is  termed,  is  usually  a  con- 
genital state,  associated  with  a  defective  development  of  the 
vertebral  arches.  The  paraplegia  it  induces  generally  extends  to 
the  sphincters  and  the  bladder,  producing  incontinence  of  faeces 
and  urine.  The  condition  is  indicated  by  a  tumor  at  the  lower 
end  of  the  canal,  over  the  region  of  the  sacrum ;  and  the  cavity  of 
such  tumors  communicates  with  the  cavity  of  the  vertebral  canal ; 
and  the  paralyzing  influence  is  occasioned  by  the  pressure  of  the 
fluid  on  the  spinal  cord.  Congestion  of  the  membranes  may 
occur  as  a  stage  preliminary  to  all  of  these  conditions. 

Symptoms. — ^The  symptoms  oirachidian  arachnitis,  or  menin- 
gitis of  the  cord,  are  often  obscure  at  the  commencement ;  but 
once  formed,  the  disease  is  characterized  by  pains  in  the  back, 
with  affection  of  the  muscles,  and  retention  of  urine.  Paralysis 
does  not  occur,  except  by  pressure  produced  by  exudation  of  fluid, 
or  by  extension  of  inflammation  and  disorganization  of  the  cord 
itself  (Meryon).  Ollivier,  quoted  by  Meryon,  gives  a  case  of 
spontaneous  spinal  meningitis,  in  which  the  symptoms  closely 
resembled  those  of  structural  lesion  of  the  cord  itself  The  patient, 
a  man  aged  twenty-four,  was  admitted  into  the  H6tel  Dieu  with 
obscure  symptoms.  On  the  fifth  day  of  the  disease  he  had  para- 
plegia, with  hyperaBsthesia  of  the  lower  extremities.  Three  days 
afterwards  the  arms  became  partially  paralyzed,  semiflexed,  and 
stiff;  the  right  pupil  was  more  dilated  than  the  left ;  the  associa- 
tion of  ideas  was  slow.  Two  days  subsequently  he  died.  The 
cellular  tissue  which  surrounds  the  dura  mater  of  the  spinal  canal 
was  filled  with  vessels  injected  with  blood.  The  spinal  cord  was 
enveloped  in  a  layer  of  gelatinous  yellow  matter,  between  the 
arachnoid  and  pia  mater.  It  was  most  abundant  over  the  lumbar 
enlargement,  and  extended  as  high  as  the  third  cervical  vertebra. 
It  was  thickest  where  it  covered  the  posterior  columns  of  the 
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ounl   (Traite   de   la  MotUe  Epiniire^    tome   iL,   p.  551,  Sme 
edition). 

The  symptoms  characteristic  of  the  cerehro^inal  meningitU 
epidemic  in  Germany  were  most  asoally  shivering,  intense  ver- 
tigo, headache  of  intolerable  severity,  violent  obstinate  vomiting, 
and  painful  muscular  stiffness  (which  soon  develops  into  tetanic 
contraction),  particularly  of  the  neck  and  back.  While  con- 
sciousness lasts,  the  distress  in  the  head  is  incessant^  and  even 
during  delirium  or  stupor,  the  patient's  instinctive  movements 
show  that  the  head  is  the  chief  seat  of  pain.  The  eyes  are 
expressive  of  wild  distress,  face  generally  pale,  pupils  contracted, 
conjunctiva  red.  Terrible  restlessness,  and  general  muscular 
agitation  are  soon  added  to  other  symptoms.  Often  the  sensi- 
bility of  surface  is  so  great  that  every  touch  or  movement  causes 
agony.  The  neuralgia  increases,  and  muscular  contractions 
become  more  and  more  uncontrollable  and  convulsive,  affecting, 
like  tetanus,  all  parts  of  the  body.  Deglutition  is  affected; 
respiration  becomes  irregular  and  imperfect.  The  head  is  dragged 
tightly  backwards  upon  the  neck,  and  the  features  are  fixed  in 
the  characteristic  grin  of  lock-jaw.  Consciousness  becomes  effiiced, 
and  delirium  tends  towards  stupor,  the  patient  passing  into  a 
coma,  or  into  a  depression  on  the  confines  of  death.  By  this  time 
omaciation  has  greatly  progressed,  and  goes  on  from  the  profuse 
swt^ting  which  is  apt  to  attend  this  typhoid  state  into  which  he 
mpidly  passes.  Anaesthesia,  muscular  paralysis,  drooping  of  the 
^xvluK  or  squinting,  are  not  unfrequent  phenomena;  pupils 
\U)iitod  or  motionless,  or  unsymmetricaL  Cutaneous  eruptions, 
liki*  th*vH>  of  specific  fevers,  are  less  common  than  are  hepatic 
<^iption8  nl>out  the  lips.  When  death  ensues,  it  is  generally  from 
Itw"  t\M\  to  the  eighth  day;  otherwise  the  duration  of  the  disease 
»K\\  oxiond  over  three  or  four  weeks,  and  convalescence  may  be 
v^t^HMi^v  months'  duration. 

v>uo  lurtrkod  symptom  of  congestion  of  the  membranes,  referred 
t4*  iu  ;a  \\nsi»  ix*lated  by  Dr.  Meryon,  is  the  difficulty  experienced 
u  \^i4ttku\<  on  first  arising  afler  a  night's  rest.  I  have  observed 
'.aii^  w^  tv  ii  ivnstant  indication  of  spinal  congestion;  and  it  may 
Iv  uin^KUHvily  induced  by  di^jchnbie or  nux  vomica, 

Ihv*  .^it<vU\M\  of  the  muscles  varies  from  simple  stiffness  of  the 
iMii  'A»  »fH^h.K^onos,  This  latter  symptom  is  often  limited  to  the 
uvci^  ^•^  uuuk>  without  the  limbs  participating,  as  in  a  case  given 
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by  Rayer,  in  which  the  trunk  and  neck  were  drawn  backwards, 
while  the  patient  walked  freely  till  the  time  of  his  death.  In  the 
case  of  a  waggoner  thrown  off  his  cart,  and  pitched  on  his  neck 
and  shoulders,  the  neck  was  stiff,  the  jaw  was  locked,  the  body 
convulsed,  and  the  patient  delirious.  It  was  not  till  the  twelfth 
day,  however,  that  the  lower  extremities  became  affected  and 
palsied,  when  the  patient  sunk  into  a  typhoid  state  and  died.  A 
large  quantity  of  pus  was  likewise  found  in  the  spinal  arachnoid 
cavity  in  this  case.  Neither  the  pulse,  nor  the  tongue,  nor  tem- 
perature, are  much  affected  at  the  commencement  of  spinal 
meninffitis,  but  towards  its  close  the  one  becomes  rapid  and 
feeble,  the  other  brown  and  dry,  and  the  teeth  fuliginoua  The 
patient  s  state  is  now  typhoid,  and  he  dies  delirious  or  comatose. 
Retention  of  urine  generally  persists  from  the  beginning  to  the 
termination  of  the  disease.  Constipation  often  exists  to  a  great 
degree  at  first,  but  afterwards  the  bowels  act  regularly,  or  even 
suffer  from  dianhoea. 

BiagROsis. — Tlie  symptoms  which  distinguish  spinal  arachnitis 
from  inflammation  of  the  substance  of  the  cord  are  pain  and 
contraction  or  convulsions  of  the  limbs;  for  in  pure  myelitis  there 
is  seldom  any  severe  or  constant  pain,  while  the  limbs  are  gener- 
ally palsied,  and  their  sensations  benumbed  or  lost.  It  is  dis- 
tinguished from  rheumatic  lumbago  or  psoas  abscess  by  the 
affection  of  the  limbs  and  of  the  bladder. 

PrognoBifl. — Many  authorities  consider  spinal  arachnitis  to  be 
incurable,  but  numerous  cases  marked  by  the  chai-acteristic  symp- 
toms in  a  mild  form  do  recover. 

Treatment. — Spinal  aixichnitis,  seldom  depending  on  a  morbid 
poison,  is  perhaps  in  all  cases  best  treated  by  bleeding  and  mild 
purgatives.  General  bleeding  is  sometimes  necessary;  but  local 
bleeding,  either  by  cupping  or  leeches,  along  the  vertebral  column, 
is  most  useful,  and  cannot  be  omitted  with  safety.  Tlie  medical 
treatment  consists  in  moderate  purging  by  the  neutral  salts,  as 
the  sulphate  of  soda  or  the  sulphate  of  magnesia;  for,  as  these 
act  on  the  bladder  as  well  as  on  the  bowels,  they  are  probably 
the  l»est  remedies.  But  whatever  purgative  may  be  selected,  it 
will  be  proper  to  combine  it  with  the  tincture  of  hyoscyamus,  or 
other  mild  opiate,  to  procure  the  patient  some  relief  from  his 
sufferings.  Ergot  of  rye  (secale  coimutum)  has  been  very  much 
used  in  France,  and  Dr.  Meryon  speaks  favourably  of  its  effects 
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eombined  with  iodide  of  potass  him  in  a  case  wbicb  manifested  no 
comi>lication  of  spinal  effusion  {Media 1 1  Times  mid  Oa^^^f*?,  Aug, 
31,  1863).    The  warm  bath  is  an  excellent  adjuvant  in  the  earlier  j 
stages  of  the  disease ;  whUst  in  the  latter  stages  blisters ^  setom,  ( 
moxctf  or  the  ointmeiU  of  the  taHraie  of  antiniojiy  are   more! 
beneficial,  or  at  least,  as  a  last  resource,  are  deserv^ing  of  a  trial. 
llio  paralyzing  effusion  may  disappear  during  their  use,  combined! 
with  the  action  yf  diuretics.     The  external  application  of  hdla- 
donna   and   diloroform    will    be   found  of   essential    service   in 
diminishiDg  the  violent  pain  which  accompanies  meningitis  of  the 
cord  (Merton),     Cold  in  the  form  of  bladders  filled  with  ice, 
supplied  along  the  spinal  cord,  sometimes  are  of  sei-vice  where  j 
congestion  prevails. 

An  abstinence  from  all  animal  diet  should  be  imperiously  pre-l 
scribed  throughout  the  whole  course  of  the  disease;. 

In  cases   of  hydwjxtchis,   where   a  tumor   is  associated  withl 
spina  hificktj  iodine  injections  have  been  proposed  (VELPEAtrJ 
Beboct,  Brainaud,  Gross,  Meryon),    In  operating,  the  puneturel 
should  be   very  small,  by  a  sniall  flat  curved  needle,  dirtH.^tedI 
subcutaneously  into  the  sac.    A  drain  of  the  fluid  may  then  b«l 
allowed  to  escape  through  a  canula,  and  the  injection  used  must] 
be  very  weak  at  first,  the  object  being  to  excite  a  slow  process  of 
inflammation  in  the  cyst.     One-eighth  of  a  grain  of  Uydine,  ftnd 
a  quarter  of  a  grain  of  the  iodide  of  potassium  in  solution,  is  thi! 
quantity  i>rcscribed  for  injection  by  Dr.  Gross.     He  then  cloa 
the  puncture  with  a  twisted  suture,  and  coats  it  over  with  col- 
lodion.    An  anodyne  should  be  administered,  and  the  child  kepfel 
lying  on  its  face.     If  the  life  of  the  child  be  saved,  parajileg 
is  still  apt  to  remain,  and  perhaps  involuntary  defecation  and| 
micturition  (Meryon  in  Brit  Med.  Journal,  July  11.  1863,  p.  28 j 
also  Pradical  and  Pathological  Besmrckm  on  Hie  vaTious  Fonm 
of  ParalyBis,  p,  25), 


rNFLAlIMATlON  OF  THE  SUBSTANCE  OF  THE  8PINAL  CORD- 

Myelitic. 

PaUiDlogy^ — As  the  spinal  cord  is  a  continuation  of  the  bnunJ 
and  similarly  composed  of  mcdullaiy  and  cineritious  matter,  it  i^ 
reasonable  to  expect  that  iis  diseases  will  be  similar.     Such  is 
observed  to  be  the  case.     Inflammation  of  the  cord  may  be  didii^ 
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It  is  characterized,  post-mortem,  by  a  few  more  bloody  points  than 
usual,  or  by  a  slight  red  or  rose-colour  suffusion  throughout  its 
substance.  There  is  reason  to  believe,  writes  Dr.  Abercrombie, 
that  inflammation  of  the  substance  of  the  cord,  like  the  corre- 
sponding aflection  of  the  brain,  may  terminate  fatally,  either — (1.) 
In  the  acute  inflamwxitory  stage;  (2.)  By  ramollissement;  (3.) 
By  undefined  suppuration;  or  (4.)  By  abscess. 

In  illustration  of  the  first,  Dr.  Abercrombie  quotes  the  follow- 
ing case  from  Portal : — 

"  A  woman  had  long  been  subject  to  a  convulsive  affection  in  the  left 
lower  extremity,  immediately  before  the  appearances  of  the  menses, — this 
occurred  at  every  period ;  when  the  discharge  took  place  freely,  it  ceased. 
After  the  cessation  of  the  menses,  which  happened  at  the  age  of  forty, 
this  extremity  became  paralytic.  After  some  time  she  was  affected  with 
convulsions  of  the  left  arm,  and  soon  after  died  comatose.  On  dissection, 
the  membranes  of  the  spinal  cord  were  found  in  a  state  of  inflammation 
at  some  of  the  last  dorsal  vertebrae.  The  cord  itself  was  very  red,  and 
softened  on  the  riglit  side, — on  the  left  it  was  sound  through  its  whole 
extent'*  (Portal,  Coura  d^AtuUomie  MediccUe,  tome  iv.,  p.  116.) 

The  most  common  affection,  however,  is  ramollissement  or 
serous  inflammation,  in  which  the  substance  of  the  cord  is  greatly 
broken  down  and  softened,  so  as  to  be  sometimes  reduced  to  a 
mere  pulp.  Ollivier  mentions  a  case  in  which  it  was  so  diffluent 
as  to  give  the  sensation  of  fluctuation  under  the  finger.  This 
dLsoi^nization  sometimes  embraces  the  whole  thickness  of  the 
cord,  sometimes  only  one  of  its  columns,  so  that  it  is  of  variable 
extent.  It  is  constant,  however,  that  the  centre  or  grey  sub- 
stance of  the  cord  is  more  softened  than  that  of  the  circumference 
or  white  substance.  The  ramollissement  may  exist  in  the  cer- 
vical, dorsal,  or  lumbar  portions ;  but  it  is  most  common  in  the 
lumbar,  and  after  that  in  the  cervical  portions,  or  in  those  parts 
which  contain  the  greatest  quantity  of  grey  substance,  and  the 
greatest  number  of  blood-vessels.  The  part  affected  is  generally 
swollen — a  circumstance  more  striking  than  in  similar  diseases  of 
the  brain,  because  the  spinal  canal  is  large  in  proportion  to  its 
contents,  compared  with  the  cranium.  The  softened  part  is  also 
generally  ash  coloured  or  white.  Some  pathologists  have  regarded 
ramollissement  of  the  cord  as  a  particular  alteration  of  the  nerv- 
ous system,  resembling  the  effect43  of  a  contusion  of  soft  parts,  and 
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tlie  result  of  shock.  It  often  occurs,  however,  whea  no  shock  has 
been  received,  and  has  not  the  least  resemblanee  to  a  eontusioa  of 
soft  parts. 

Induration  of  the  spinal  substance  is  another  result  of  myelitis, 
and  probably  depends  upon  a  form  of  inflammation  in  which 
fibrinous  exudation  becomes  consolidated.  Purt-al  states  he  has 
found  the  coi"d  of  a  cartilaginouB  hardness,  while  the  membranea 
were  red  and  inflamed  ;  and  Abei'crombie  gives  a  similar  cbsb. 

The  substance  of  the  cord  may  likewise  become  infiltrated  witli 
pu$,  or  it  may  be  collected  into  an  abscess.  The  fact  of  infiltration 
is  perhaps  questiouable;  but  there  can  be  no  doubt  of  an  abeeeiis  I 
having  occasionally  formed  in  the  substance  of  the  cord.  Velpeaa^ 
indeed,  gives  a  case,  quoted  by  Br,  Abercrombie,  in  which  att 
abscess  was  formed  in  the  right  column  of  the  cei'vical  portion'  of 
the  cord,  three  ioches  long  and  two  lines  broad,  while  a  smaller  ^1 
one  existed  in  the  left  column  {Rb-vus  Med.,  vol  ii.,  p.  217).  V 

Symptoms, — The  symptoms  of  myelitis  are  in  general  limited  to 
the  parts  below  the  injury.  In  a  few  cases,  however,  the  efiects 
of  the  accidents  are  reflected  from  below  upwards.  In  general 
both  upper  or  both  lower  limbs  are  aflected;  but  in  a  few  in- 
stances only  one  limb.  The  earliest  symptoms  are  generally 
recogniaied  in  the  fingem  and  toes,  in  the  feeling  of  numbness,  with 
a  sensation  of  coldness  extending  up  the  limU  Shortly  after- 
wards the  patient  complaius  of  pain  in  the  bsick,  corresponding  to  ] 
the  seat  of  greatest  intensity  of  the  intiammation.  This  is  not 
constant 5  but  when  we  make  pressure  with  the  finger  over  the  ' 
spinous  processes  of  the  affected  part,  it  may  be  augmented  or  only 
then  felt.  These  symptoms  are  succeeded  by  impaired  motion,  and 
often  likewise  by  diminished  sensation  of  oae  or  more  limbsi,  fol- 
lowed by  paraplegia  or  other  form  of  paky.  If  only  one  side  of  | 
the  cord  be  aflectedj  the  paralysis  which  results  ia  confined  to  one 
side  of  the  body.  When  the  anterior  columns  chiefly  are  the 
seat  of  the  inflammation,  the  paralysis  which  foDows  is  that  of  | 
muscular  motion,  but  of  sen^iation  if  the  lesion  exist  in  the  poste- 
rior columns;  and  if  a  careiul  analysis  be  made  of  the  several 
cases  in  which  the  grey  substance  of  the  cord  has  been  implicated^ 
it  will  be  found  that  the  function  of  reflex  action  has  been  | 
deiimged  (Meeyon).  In  the  early  stage,  when  congestion  pre- 
vails, there  is  exaltation  of  tactile  sense  and  of  muscular  contrac- 
tion.   Another  marked  symptom  may  be  often  distinguiabed — 
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namely,  a  difficulty  experienced  in  walking  on  first  rising  after  a 
night's  rest — a  feature  more  or  less  constant  in  cases  of  spinal 
congestion.  The  palsied  limbs  may  be  either  relaxed  or  per- 
manently contracted :  thus,  the  hand  may  be  bent  on  the  upper 
arm,  or  a  leg  be  flexed  upon  the  thigh,  or  the  affected  limb 
may  be  attacked  with  convulsive  twitchings,  or  may  beat  inces- 
santly. As  the  disease  advances,  the  bladder  becomes  affected, 
and  the  patient  is  either  incapable  of  retaining  his  urine,  from 
the  sphincters  being  palsied,  or  it  is  suppressed,  from  their  per- 
manent contraction.  Tlie  action  of  the  bowels  is  slow  in  the  first 
instance;  but  towards  the  close  of  the  disease  the  patient  is  often 
purged,  and  the  stools  pass  involuntarily.  If  the  disease  be 
the  result  of  an  accident,  the  pulse  is  at  first  rapid  and  full ;  bub 
if  it  be  spontaneous,  the  pulse  is  generally  natural,  until  the 
powers  of  life  are  broken  down  by  the  continuance  of  the  affec- 
tion. As  death  approaches,  the  nates  and  the  prominent  parts 
of  the  pelvic  region,  on  which  the  body  rests,  ulcerate  exten- 
sively, so  that  deep  sloughs  form;  and  although  the  patient, 
from  anaesthesia,  suffers  no  pain,  he  nevertheless  ultimately  sinks 
exhausted. 

In  myelitis,  and  in  injuries  of  the  spine  from  wounds  and  con- 
tusions, some  differences  in  the  symptoms  have  been  observed, 
according  to  the  seat  of  the  injury.  The  disorganization  of  the 
substance  of  the  cord  entails  a  condition  of  paralysis  more  or  less 
extensive,  according  to  the  seat  and  the  extent  of  the  inflamma- 
tion. Every  part  of  the  body  which  receives  its  nerves  from  the 
spinal  cord  below  the  upper  level  of  the  structural  disorganization 
is  paralyzed;  consequently,  when  destructive  myelitis  extends 
throughout  the  cord  to  the  fifth  pair  of  cervical  nerves,  the  upper 
extremities  are  paralyzed,  and  all  those  parts  which  receive  their 
nerve-power  from  a  lower  level  of  the  cord  are  paralyzed  too.  If, 
again,  the  spinal  cord  be  lacerated  or  divided  above  the  origin  of 
the  phrenic  nerves,  or  above  the  third  cervical  vertebra,  death  is 
the  immediate  consequence,  the  nervous  influence  being  no  longer 
transmitted  with  sufficient  completeness  to  the  diaphragm  and 
other  muscles  of  respiration. 

Petit  gives  two  remarkable  instances  of  this.  The  only  son  of 
a  working  man  went  into  the  shop  of  a  neighbour,  who  in  play 
raised  the  child  from  the  ground  by  putting  one  band  under  his 
chin  and  the  other  at  the  back  of  his  head.    The  chUd,  only  six 
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or  seven  years  old,  struggled,  dislocated  his  head,  and  died  iinme'^ 
diatelyv    There  are  a  few  cases,  however,  in  w^hich   diaeajse  of 
these  parts  haa  not  been  iminediately  fatal.     Thus  tlie  odontoi 
process   has  been   destroyed  by  caries,  or  the  second  cervic 
vertebra  has  been  dislocated^  and  yet  the  patient  has  continued  i 
live  for  some  monthg,  or  even  some  years.     A  remarkable  ease  of 
a  diminished  area  of  the  occipital  foramen,  whence  resulted  gr^t 
pressure  on  the  cord,  is  related  by  Mr.  Holbertou  in  Th*'.  Medk 
Ch/iruTgical  Tunnmctlons,  vol.  xxiv.,  p.  180.    Tlie  patient  liver! 
more  than  two  years,  the  most  reniarkable   symptom  being  anj 
extremely  slow  pulses      In  these  clironie  cases  the  format ioti  o| 
tlie  disease  is  slow,  so  that  the  cord  becomes  accustomed  to  the 
gradually  increaaing  pressure,  and  the  respiration  conscquentlyl 
still  continues  to  be  carried  on  principally,  though  feebly,  by  the 
muBcles  of  the  neck  and  shoulders,  the  diaphragm  and  intercostal 
muscles  being  more  or  less  palsied. 

When  the  injury,  however,  is  below  the  origin  of  the  phrenic 
nerves,  or  at  the  level  of  the  fifth  and  sixth  cervical  vertebrse>  the 
inspu'ation  is  free^  but  the  expiration  is  laborious,  for  the  inter- , 
costal  and  abdominal  muscles  are  paralysed,  and  incapable  of 
assisting  in  that  proces-s.  The  patient  can  yawn.  Ibr  that  m  an  act! 
accompanied  by  iuspiration ;  but  he  cannot  sneeze,  for  that  is  an 
ac^t  accompanied  by  expinition.  At  this  point,  al5>o,  the  upper  ^ 
extremities  are  still  palsied,  both  as  relates  to  motion  and  to  aen^'^l 
sntion>  When  the  palsy  of  motion  and  of  sensation  is  completc,/i 
the  patient,  says  Sir  Benjamin  Brodie,  during  the  abort  i-enmining 
period  of  his  life,  presents  the  extraordinary  phenomenon  of  a 
living  head,  with  its  sensibility  and  muscular  powers  unimpaired, 
att-ached  to  a  trunk  and  extremities  of  whose  existence  he  m  only  ] 
conaeious  by  the  sense  of  sight 

Tlie  circulation  of  the  blood  is  also  affected,  and  the  action  of 
the  irk  of  both  eyes,  tlirough   the  medium  of  the  sympathetic  ^j 
nerves  (Meryon).     Another  very  common  symptom  connected  fl 
with  injuries  of  the  upper  portion  of  the  cord  is  jmupism.     This      ■ 
affection  may  show  itself  about  the  second  or  third  day  after  the 
accident,  and  generally  subsides  after  the  first  fortnight      It 
sometimes  occurs  even  when  all  sensation  in  the  part  itself  is 
destroyed,  so  that  the  patient  is  not  sensible  even  when  the 
catheter  is  introduced. 
If  the  injury  be  in  the  situation  of  the  sixth  and  seventh 
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cervical  vertebrae,  the  palsy  of  motion  and  of  sensation  of  the 
upper  extremities  is  frequently  imperfect,  while  it  is  complete  in 
the  trunk  and  lower  extremities. 

When  the  spinal  cord  has  been  injured  in  the  part  correspond- 
ing to  the  first  dorsal  vertebra,  the  upper  extremities  may  still 
suffer  from  an  incomplete  palsy  either  of  motion  or  of  sensation, 
or  both.  When,  however,  the  seat  of  the  lesion  is  in  a  line  with 
the  second  dorsal  vertebra,  the  sensation  and  motion  of  the  upper 
extremities  remain  unimpaired,  but  the  respiration  is  still  difficult, 
from  the  palsy  of  the  intercostal  and  abdominal  muscles.  If  the 
paralyzing  influence  do  not  extend  through  the  entire  thickness 
of  the  cord,  then  the  lower  extremities  may  preserve  their  sensa- 
tion and  motion,  although  the  arms  hang  powerless,  owing  to  the 
disease  having  dissected  out,  as  it  were,  the  groups  of  ganglionic 
cells  which  determine  the  action  of  certain  sets  of  muscles,  whilst 
the  conductors  of  the  Will  for  the  movements  of  the  legs  pass  by 
unscathed  (Meryon).  An  illustrative  case,  occurring  in  the  prac- 
tice of  M.  Broussais,  is  recorded  by  Ollivier.  The  patient  was  a 
medical  student,  aged  twenty-one,  who  had,  as  a  result  of  acute 
myelitis,  complete  paralysis  of  the  upper  limbs,  while  the  legs,  as 
well  as  the  bladder  and  rectum,  retained  their  healthy  power. 
He  died  on  the  eighth  day  after  the  attack.  There  was  some 
increased  vascularity  of  parts  of  the  encephalon,  considerable  con- 
gestion of  the  sinuses  of  the  cord  with  fluid  blood,  and  much 
sanguineous  effusion  between  the  dura  mater  and  the  vertebral 
arches  opposite  the  brachial  enlargement  of  the  cord,  as  well  as  a 
considerable  quantity  of  red  serum  between  the  pia  mater  and 
arachnoid  at  the  lower  part.  Four  minute  cartilaginous  laminae 
were  found  about  the  centre  of  the  dorso-lumbar  enlargement; 
and  the  opposite  surfaces  of  the  arachnoid  were  adherent  at 
several  points  over  the  brachial  enlargement,  while  part  of  the 
cord,  especially  the  grey  substance,  was  remarkably  soft  for  about 
two  inches.  The  remaining  part  of  the  cord  below  was  somewhat 
softened. 

When  the  disease  occurs  in  the  dorsal  region  between  the  two 
enlargements  of  the  cord,  the  respiratory  muscles,  which  are 
under  the  influence  of  the  dorsal  spinal  nerves,  obeying  the  laws 
of  irritability,  are  frequently  agitated  by  violent  spasms,  and 
the  breathing  is  accomplished  by  short  and  painful  efforts.  If 
the  disease  extend  to  either  enlargement,  the  arms  or  legs  may 
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participate  in  the  spasmodie  movements.    But,  as  tlie  work  of 
diaorgaTii;5atioii  goes  on,  anaestbesia  of  the  surface  and  pamlyBia^B 
of  the  muscles,  above  alhided  to,  follow  in  the  train  of  sj^mp-^J 
toms; — abdominal  respiiution,  disturbed  circulation,  embamiascd 
digestion,  difficult  defecation,  inefficient  micturition,  and  all  the 
consequences  of  those  respective  functional  disturbances  ensue. 

The  symptoms,  when  tlje  injury  is  in  the  lumbar  region,  ar©l 
not  dissimilar  to  those  of  the  dorsal  region,  except  that  ths 
respiration  is  unaffected,     Dupuytren  has  remarked,  also,  when 
the  lumbar  region  is  the  seat  of  the  disease,  that  the  sound 
introduced  into   the    bladder  is   more  frequently   covered   %vitli] 
incrustations,  and  that  the  patient  also  more  commonly  snfihr 
fi'ora  ulceration  of  the  nates;  but  these  symptoms,  perhaps,  result! 
only  in  consequence  of  the  patient  surviving  for  a  longer  periodi 
than  when  the  superior  portions  of  the  cord  are  affected.     When  I 
the  myelitis  is  limited  to  the  lumbar  enlargement  of  the  spinal 
marrow,  the  convulsive  movements  occur  at  an  early  period  of  the 
disease,  and  cense  pari  passti  with  the  disorganization  of  the  cord.  | 
For  a  time  the  electro-muscular  contractility  is  retained;  butj 
eventually  it  is  almost  always  lost     The  urine  genemlly  becomes 
alkaline,  from  retention  by  spasmodic  contraction  of  the  sphinc*  ] 
ters  of  the  rectum  and  bladder;  and  pfitipism  not  uofrequently 
results  as    a  reflex  action  from  a  distended  bladder — ^a  state 
which  soon  gives  place  to  a  negative  condition,  ushered  in  by 
reflex   spasms    of  tlto    legs  during   defecation    and  micturitian , 
(Meeyon,  L  c,  p.  35). 

In  chronic  affections  of  the  cord  the  palsied  limbs  usually  waste, 
and  become  atrophied. 

In  cases  in  which  a  limb  has  suffered  from  pals3^  both  of] 
sensation  and  of  motion,  some  singular  phenomena  of  reflex  action  I 
stUl  remain.  Wlien  a  stimulus  has  been  applied  to  the  pjJsied 
limb,  it  often  occ^islons  involuntary  contraction  of  the  muscles  of  ^J 
that  limb.  Thus,  when  a  feather  is  passed  lightly  over  the  ^M 
hollow  of  the  foot,  as  in  tickling,  convulsions  occur  in  the  limb,  ^ 
although  the  patient  is  quite  unconscious  that  anything  is  touch-  ^1 
ing  bis  foot  These  movements,  also,  are  quite  independent  of  ^| 
Volition,  and  vaty  in  extent  and  force  inversely  with  the  degree 
of  voluntary  power  possessed  by  the  affected  limb,  being  most 
forcible  when  the  loss  of  voluntary  power  is  most  complete,  and 
diminishes  gradually  in  extent  and  force  as  that  power  is  in- 
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creased.  In  some  instances,  by  irritating  one  leg,  movements 
were  caused  not  only  in  that  leg,  but  also  in  the  other  leg;  and 
similar  phenomena  have  been  observed  by  Sir  G.  Blane  and  others 
in  decapitated  animals,  showing  that,  consistent  with  the  ana- 
tomical observations  already  referred  to,  a  portion  of  the  cord 
may  furnish  a  supply  of  nervous  energy  after  disease  has  inter- 
rupted its  connection  with  the  brain. 

In  all  cases  where  the  lesion  of  the  cord  is  of  such  a  nature  as 
to  intercept  the  transmission  of  the  influence  of  the  Will  from 
the  brain,  convulsive  movements  are  apt  to  occur  in  the  legs,  and 
to  continue  for  a  long  time  even  after  the  arms  have  become 
completely  paralyzed.  These  phenomena,  says  Dr.  Meryon,  are 
doubtless  owing  to  the  excitement  of  disease  reflected  from  the 
spinal  marrow  to  the  motor  nerves  of  the  low^r  extremitiea 
Similar  involuntary  movements  may  be  produced  artificially  by 
tickling  the  soles  of  the  feet,  whose  nervous  connection  with  the 
brain  is  cut  off"  by  the  destruction  of  a  portion  of  the  cord.  The 
influence  of  the  stimulus  is  transmitted  to  the  spine  by  the  inci- 
dent nerves,  and  is  reflected  back  by  the  motor  nerves,  thereby 
producing  spasmodic  contractions  of  the  limb,  (Budd  in  Med.'Chir. 
Trans.,  voL  xxil) 

BiagnoslB. — Diseajses  of  the  spinal  cord  and  diseases  of  the  brain 
are  often  followed  by  nearly  similar  symptoms;  and,  consequently, 
the  one  may  be  confounded  with  the  other.  But  the  history  of 
the  case,  whether  it  has  or  has  not  been  preceded  by  a  fit  of 
apoplexy  or  of  epUepsy,  will  often  enable  us  to  determine  the 
particular  seat  of  the  disorder.  The  antecedents  and  concomitant 
circumstsmces  of  every  case  must  be  carefully  inquired  into,  and 
judged  of  upon  their  own  merits.  Myelitis  is  distinguished  from 
lumbago,  psoas  abscess,  and  hip  disease,  by  the  absence  of  pain, 
and  by  the  existence  of  palsy. 

The  characteristic  symptoms  of  paralysis,  as  induced  by  destruc- 
tive myelitis,  are  as  follow  (Meryon,  1.  c,  p.  35): — (1.)  Pain  over 
that  portion  of  the  back  which  corresponds  to  the  seat  of  inflam- 
mation. (2.)  Lesions  of  sensation,  giving  rise  to  feelings  of  formi- 
cation, creeping,  pricklinjj,  tingling,  heat,  or  cold,  to  numbness  or 
complete  anaesthesia  (o.  A  gradual  and  progressive  diminution 
of  muscular  power,  distinguishing  it  from  the  paralysis  which  the 
French  have  denominated  '*ataxie  locomotrice progressive"  (4.) 
An  equable  degree  of  paralysis  in  all  the  muscles  which  are  impli- 
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cated;  for  as  in  health  the  nerve-force  is  distributed  to  whole 
groups  of  muscles  in  an  equal  degree,  so  likewise  is  it  annulled 
when  the  nervous  centre  is  disorganized.  (5.)  Convulsive  and 
"Beflex  movements  of  the  paralyzed  muscles.  (6.)  Spasm  or 
(paralysis  of  the  rectum  and  bladder.  (7.)  Alkaline  urine 
And,  finally,  (8.)  The  loss  of  electro-muscular  contractility. 

PrognoBifl. — ^There  seems  no  reason  to  doubt  that  as  many  per- 
fectly recover  from  superficial  infiammatory  lesions  of  the  brain 
after  fever,  so  also  many  slight  inflammatory  afiections  of  the 
substance  of  the  cord  may  subside,  and  the  patient  do  well 
Many  cases,  indeed,  even  when  the  bladder  is  slightly  affected, 
recover.  If,  however,  the  disease  be  of  more  than  a  few  weeks' 
continuance,  the  prognosis  is  always  grave.  Still,  some  few  cases 
recover,  the  limb  becoming  withered.  But  more  commonly  the 
disease  runs  on,  and  the  patient  at  length  dies  after  a  long  illness. 
When  paralysis  has  once  supervened,  there  is  great  reason  to  fear 
that  the  inflamed  portion  of  the  cord  has  passed  into  a  state  of 
disorganization,  and  that  the  disease  is  incurable ;  but  the  prog- 
nosis also  eventually  depends  in  some  degree  on  the  precise  seat  of 
the  lesion.  If  it  be  in  the  cervical  region,  the  immediate  danger 
is  greater  than  when  the  lesion  is  in  the  dorsal  region ;  in  this 
latter,  again,  the  prognosis  is  more  unfavourable  than  when  lower 
portions  of  the  spinal  marrow  are  aflected;  and  when  the  patient 
retains  the  command  over  the  motions  of  the  rectum  and  bladder, 
and  the  acid  character  of  the  urine  is  persistent,  the  case  is  still 
more  hopeful  (Meryon). 

Causes. — The  more  common  causes  of  disease  of  this  portion  of 
the  nervous  system  are  accidental  violence,  as  blows  or  falls. 
Affections  of  the  cord,  however,  sometimes  occur  idiopathically, 
and  the  constitutional  causes  producing  it  are  exceedingly  undeter- 
mined. They  have  been  referred  to  a  suppression  of  the  menses 
in  the  female,  and  to  the  suppression  of  a  hsemorrhoidal  flux  in 
the  male,  while  others  attribute  them  to  sitting  in  damp  or  wet 
clothes,  to  onanism,  or  to  venereal  excesses,  and  prolonged  exertion 
in  the  erect  posture  without  active  movement,  inordinate  muscular 
exertion,  the  action  of  cold,  and  the  development  of  tubercle. 

No  age,  perhaps,  is  exempt  from  myelitis,  but  it  occurs  more 
frequently  from  ten  years  old  and  upwards.  It  is  most  common, 
however,  in  adult  age,  and  more  frequently  attacks  the  male  than 
the  female  sex. 
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Treatment — In  classing  ramoUissement  of  the  cord  with  inflam- 
mation, it  might  appear  necessarily  to  infer  that  the  treatment 
should  be  strictly  antiphlogistic.  It  is  questionable,  however, 
whether  this  mode  of  treatment  is  advantageous;  and  it  maybe 
laid  down  as  a  general  rule  that  bleeding  ought  not  to  be  had 
recourse  to  after  palsy  has  occurred.  It  is  then  plainly  improper ; 
for,  the  nervous  influence  being  intercepted,  the  powers  of  the 
lower  part  of  the  body  are  so  reduced  that  gangrene  will  rapidly 
supervene — a  tendency  which  loss  of  blood  greatly  increases. 
Previous  to  that  symptom  it  may  be  admissible;  and  it  may  be 
stated  that  so  long  as  the  aflected  muscles  are  convulsed,  rigid, 
and  irritable,  the  use  of  antiphlogistics  and  counter-irritants  is 
indicated;  but  when  the  means  calculated  to  subdue  excitation 
have  failed  to  arrest  the  further  progress  of  the  disease,  and 
paralysis  supervenes,  stimulants  are  the  only  remedies  which 
have  the  power  of  restoring  to  functional  activity  those 
nerve-cells  and  conducting  fibres  which  are  not  irretrievably 
destroyed  (Meryon). 

As  bleeding,  then,  rather  tends  to  aggravate  than  amend  the 
symptoms,  the  chances  of  saving  the  patient  by  other  antiphlo- 
gistic remedies  mainly  rest  on  our  acting  on  th^  alimentary  canal 
so  as  to  produce  three  or  four  motions  in  the  twenty-four  hours, 
and  thus  create  such  a  derivation  as  in  some  degree  to  relieve  the 
parts.  The  greater  number  of  patients  that  recover  are  restored 
by  these  means.  The  particular  purgative  is  not  perhaps  impor- 
tant; but  as  the  neutral  salts  act  not  only  on  the  intestines,  but 
also  on  the  bladder,  that  class  of  remedies  is  generally  preferred. 
At  the  same  time  that  the  bowels  are  kept  free,  the  patient 
should  be  allowed  a  liberal  supply  of  wine,  from  six  to  eight 
ounces  daily,  and  should  have  animal  food  at  least  once  a 
day. 

With  respect  to  local  counter-irritants,  as  blisters,  moxas,  or 
setons,  little  favourable  can  be  said,  unless  they  are  employed 
previous  to  panilysis,  as  the  tendency  to  gangrene  renders  their 
application  of  doubtful  utility.  When  had  recourse  to,  however, 
it  will  be  found  better  to  apply  them  above  the  seat  of  the 
disease  than  immediately  over  it,  the  gi-eater  vitality  of  the 
superior  parts  giving  more  assurance  of  the  disposition  of  the 
wounds  to  licaL  Of  all  stimulant  remedies,  electricity  and 
8trychnine  are  the  most  potent  and  the  best;  and  secale  cornutum 
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has  been  recommended  as  a  remedy  possessing  the  same  power 
as  dryehnine  (Baebier,  Payen,  Meryon).  When  there  is  no 
great  pressure  beyond  that  which  simple  congestion  produceSj  nor 
actual  disoi^nization  of  the  spinal  cord,  the  remedial  power  of 
mccde  comutum  is  said  to  be  very  great  It  seems  especially 
to  resuscitate  the  muscular  contractility  of  the  rectum  and  bladder, 
and  pelvic  viscera  generally  (Quersant,  Trousseau,  Browk- 
S^QtTARD,  Meryon)*  The  ergot  of  rt/e  is  best  given  in  the  form 
of  etherml  tiricturej  in  doses  of  from  ten  to  twenty  dropE  twic^  or 
three  times  a  day.  It  does  not  relieve  the  reflex:  convulsions, 
which  are  sometimes  alleviated  by  prussic  achd^  digitalis,  or  beUa- 
donna  (Merton,  L  c,  p.  40),  chlmrodyne  or  ehlo^x^-morphine. 

After  the  local  pain  in  the  back  has  been  subdued  by  the  regu- 
lar and  repeated  application  of  two  or  three  leeches  to  the  painful 
part,  followed  by  a  large  warm  poultice  over  the  whole  length  of 
the  spine,  and  a  belladonna  plaster  of  equal  length  to  follow  it;  or 
an  occasional  blister  on  each  side  of  the  spine,  together  with  mild, 
warm  purgatives*  if  necessarj^,  Dn  Meryon  has  found  no  remedy 
so  effectual  as  stryekma,  in  the  dose  of  one-twentieth  of  a  grain^ 
repefded  more  or  Ims  frequently  (twim  or  three  tinier  a  day) 
fwcording  to  the  evidence  of  its  iiatlom  It  may  be  combined 
advantageously  with  ipecaciuatifia  in  cases  where  the  intestinal 
mucus  seems  deficient 

The  absence  of  pain  and  of  spasmodic  muscular  contraction 
necessitates  great  caution  in  determining  the  precise  moment 
when  the  spinal  cord  is  likely  to  be  benefited  by  the  energetic 
excitement  of  Btrychnia.  The  internal  administration  of  tiiia 
remedy  ought,  therefore,  to  be  always  preceded  by  its  external 
use,  together  with  other  stimiilants  in  the  form  of  embTOcatioDS 
over  the  spine,  when  the  stage  of  excitation  has  been  subdued 

Ekdrictly,  after  the  activity  of  inflammation  has  been  sub- 
dued, is  a  therapeutic  agent  of  great  value;  and  the  continuous 
current  of  gtdvanie  electricity  seems  to  be  just  as  efficacious  as 
the  induction  or  intermittent  current.  But  whether  galvanism 
or  electro-magnetism  be  employedj  no  high  degree  of  tension 
is  required  for  the  restoration  of  muscular  power;  on  the  con- 
trary, Dn  Meryon  justly  believes  that  tlie  favourable  course  of 
many  a  ease  has  been  retarded  by  the  employment  of  strong 
currenta    Di*.  Althaus,  also,  is  in  favour  of  weak  currents* 

In  cases  with  a  history  of  syphilis,  and  where  there  may  be 
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some  reason  to  believe  that  hardening  or  induration  of  the 
cord  or  its  membranes  has  taken  place,  the  iodide  of  potassium 
may  relieve  the  early  phenomena,  and  by  the  aid  of  seixms,  for 
reasons  already  given  (vol.  i,  p.  729),  the  progress  of  the  disease 
may  be  held  in  abeyance  so  long  as  the  discharge  is  maintained 
from  the  seton. 

When  disorganization  of  the  spinal  cord  has  become  an  accom- 
plished fact,  the  disease  is  incurable;  but  yet  the  exigencies  of 
the  patient,  as  Dr.  Meryon  justly  observes,  are  not  the  less  press- 
ing on  the  careful  attention  of  the  physician,  and  in  nothing  more 
so  than  in  the  protection  which  is  called  for  against  bed-sores, 
which  will  sometimes  occur  in  spite  of  the  greatest  care  (op.  cit., 
p.  40). 

PARALYSIS,  OR  VAJJiY— Comprehending,  L  Facial  Palsy;  IL  Hemiplegia; 
III.  Paraplegia;  IV.  Wasting  Palsy,  or  Progressive  Forms  of  Paralysis; 
V.  Parcdysin  from  Blood-Poisons. 

Pathology. — Palsy,  or  paralysis,  may  be  seen  in  various  forms 
rather  as  a  symptom  of  a  lesion  than  as  a  disease  itself,  the 
terms  palsy  or  paralysis  being  commonly  restricted  to  that  form 
where  motion  is  lost,  while  the  term  ancesthesia  implies  a  palsy 
of  the  nerv'es  of  sensation. 

Palsy  of  a  part  is  a  very  constant  symptom  of  structural  disease 
of  the  brain  or  of  the  spinal  cord,  but  it  occasionally  occurs  from 
a  diseased  state  of  the  nerve  itself  Palsy  may  affect  a  whole 
limb,  or  merely  a  part  of  one,  and  it  is  also  limited  to  the  muscles 
of  certain  regions.  Palsy  of  a  finger,  a  hand,  an  ann,  or  a  leg,  are 
examples  of  the  first;  palsy  of  the  facial  muscles  of  expression, 
from  di.sease  connected  with  the  seventh  pair,  or  facial  nerve,  is 
an  example  of  the  second. 

The  interesting  clinical  lectures  of  the  late  Dr.  R  B.  Todd 
describe  the  following  conditions  as  giving  rise  to  paraljrsis  of 
motion  : — (1.)  Lesion  of  a  nerve  in  some  part  of  its  course  destroys 
its  power  of  transmitting  that  force  wliich  is  expressed  by  a  con- 
traction of  the  muscle  into  which  the  nerve  is  distributed.  (2.)  A 
lesion  of  some  part  of  those  central  parta  of  the  nervous  system 
whence  the  nerve  takes  its  origin,  or  with  which  it  may  be  con- 
nected directly  or  indirectly.  And,  as  a  co-ixilative  statement,  it 
may  be  written  that  whatever  interferes  materially  with  the  eon- 
ducting  power  of  nerve-fibre,  or  the  generating  power  of  nerve- 
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vesicle,  will  constitute  a  paralyzing  lesion.  Poisoning  of  the 
nervous  matter  will  operate  in  this  way.  Chloroform,  ether, 
opium,  the  poison  of  lead,  and  of  mercury^  applied  directly  to  the 
nerve-fibre  of  a  living  animal,  suspends  its  power  of  transmitting 
the  nervous  force  so  long  as  the  influence  of  the  poison  lasts. 
Poisons  formed  or  retained  in  the  living  body  operate  in  the  same 
way,  such  as  the  retained  urinary  and  biliary  principles,  as  in 
Bright's  disease,  the  poisons  of  rheumatism,  gaui,  and  probably 
also  syphilis  in  some  of  its  more  severe  tertiary  eflects.  What- 
ever, in  short,  impairs  the  natural  structure  of  the  nerve-matter, 
such  as  injUnrimxition,  atrophy,  condensation,  softening,  solution 
of  continuity,  either  by  simply  cutting  the  trunk  of  a  nerve,  or 
by  the  deliquescence  of  the  nerve-fibres  as  a  result  of  disease,  such 
as  white  softening,  a  sanguineous  or  serous  effusion,  pressure  on 
a  nerve  or  a  nervous  centre,  are  causes  which  will  produce  more 
or  less  complete  paralysis.  Of  this  there  is  abundant  proof — e,g., 
the  inclusion  of  a  nerve  in  a  ligature,  compression  of  a  nerve  by  a 
tumor,  a  depressed  piece  of  bone  in  fracture  of  the  skull,  or  an 
apoplectic  clot  on  the  exterior  of  the  brain. 

Four  diflFerent  conditions  of  the  muscles  are  to  be  observed  in 
cases  of  paralysis,  namely, — (1.)  A  condition  little  different  from 
that  of  health,  but  less  firm,  less  excitable  by  the  galvanic  stimu- 
lus, when  the  paralyzing  lesion  is  not  of  an  irritaxive  kind.  (2.) 
Complete  relaxation  of  the  muscles ;  characterized  by  softness, 
imperfect  nourishment,  and  rapid  wasting — ^so  rapid  that  in  a  few 
days  the  size  of  the  limb  experiences  a  marked  diminution.  Such 
muscles  scarcely,  if  at  all,  respond  to  the  galvanic  stimulus.  (3.) 
Contraction  of  the  muscles,  with  rigidity  and  wasting  (the  flexors 
being  always  more  rigid  than  the  extensors);  a  condition  which  is 
due  to  a  chronic  shoi-tening  of  the  muscles  themselves,  and  gener- 
ally associated  with  a  form  of  muscular  atrophy.  (4.)  Nutrition 
not  impaired,  constant  firmness  and  rigidity,  incomplete  paralyBis, 
increased  susceptibility  to  galvanic  stimulus. 

The  practical  inferences  to  be  drawn  from  these  conditions  are 
of  gi'eat  value  in  treatment.  Thus,  early  rigidity  indicates  local 
bleeding  or  counter-irritation,  while  complete  relaxation  is  against 
antiphlogistic  treatment. 

The  different  forms  of  paralysis  of  common  occurrence  are  due 
— (1.)  To  disease  of  the  brain  or  spinal  cord,  in  which  form  the 
muscles  may  be  rigid  or  relaxed,  the  disease  of  the  brain  being  the 
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result  of  apoplexy,  softening,  regnal  disease,  indui^ation — the 
result  of  syphilitic  poison, — the  epileptic  or  choreic  state;  (2.)  To 
pressure  upon  or  injury  to  a  nerve;  (3.)  To  hysteria;  (4.)  To  the 
influence  of  poisons,  such  as  lead,  arsenic,  mercury,  and  some 
kinds  of  food-grains  in  a  diseased  state. 

I.  Facial  Palsy. — The  phenomena  of  this  form  of  i)al8y  give 
a  peculiar  expression  to  the  face.  The  brow  is  motionless,  the 
mouth  drawn  to  one  side,  and  the  eye  is  often  red,  from  inability 
to  close  it.  In  severer  cases  the  lower  eyelid  is  everted,  and  the 
tears  flow  over  the  cheek.  The  eye,  if  the  disease  be  prolonged, 
inflames,  either  from  its  constant  exposure  to  light  or  from  the 
presence  of  other  irritating  substances  removed  in  health  by  the 
action  of  the  eyelids.  The  eye,  also,  is  sometimes  turned  out- 
wards, from  palsy  of  the  third  pair,  and  sometimes  inwards,  from 
a  similar  affection  of  the  external  motor  nerve  of  the  eye.  When 
the  third  pair  is  palsied,  the  upper  eyelid,  to  which  it  sends 
branches,  often  falls  down,  covering  the  eye  entirely,  and  is  so 
completely  powerless  that  it  cannot  be  raised  except  by  the  hand. 
This  state  is  t<inned  ptosis.  Sometimes  the  nostril  also  is  motion- 
less and  flattened.  Paralysis  having  its  origin  in  disease  of  one 
side  of  the  brain  is  characterized  by  a  very  prominent  feature — 
namely,  one-sided)iess.  This  phenomenon  constitutes  that  form 
of  paralysis  Cidled  "  Hemiplegia,'*  or  paralysis  of  one  side  of  the 
body  from  disease  of  the  opposite  half  of  the  brain. 

Of  the  other  forms  of  paralysis  of  motion  those  known  as  (2.) 
Hemiplegia,  (3.)  Paraplegia,  and  (4.)  Wasting  Palsy,  and  Par- 
a ly fits  from  Blood-poisons,  require  more  prominent  illustration. 

II.  Hemiplegiu  is  a  form  of  paralysis  affecting  one  lateral  lialf 
of  the  body.  It  is  that  form  of  palsy  to  which  the  name  of 
''paralytic  stroll**  is  commonly  applied.  Either  half  of  the  body 
may  1)0  affected,  and  the  parts  which  are  actually  involved  are 
generally  the  upper  and  lower  extremities,  the  muscles  of  masti- 
cation, including  the  buccinator,  and  the  muscles  of  the  tongue  on 
one  side.  The  paralysis  may  be  either  complete  or  incomplete  as 
regfirds  motor  power.  Consciousness  may  or  may  not  be  perfectly 
retained,  and  whether  it  is  so  or  not,  the  patient,  when  seized, 
falls  to  the  ground,  because  the  power  of  maintaining  his  equili- 
brium is  destroyed  by  tl)0  failui*e  of  the  antagonizing  muscles  of 
QUO  half  of  the  body.  The  affected  arm  and  leg  lie  as  if  lifeless 
on  the  side,  all  power  of  motion  in  them  being  destroyed,     Stimu- 
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lation,  however,  of  the  extremities  of  the  sentient  nervfe,  by 
slight  titillation  with  the  fingers,  sometimes  gives  rise  to  active 
movements.  The  combined  effect  of  such  stimulation,  and  the 
resulting  movements,  is  to  cause  considerable  pain.  These  excited 
motions,  to  which  the  name  of  "  reflex  actions  "  have  been  given, 
occur  almost  exclusively  in  the  lower  extremities.  Other  invol- 
untary movements  of  the  paralyzed  limbs  occur  simultaneously 
with  the  action  of  yawning,  or  result  from  emotions  of  surprise, 
joy,  pleasure,  grief,  laughter,  crying. 

The  palsy  of  the  face  which  accompanies  hemiplegia  is  charac- 
teristic, and  is  to  be  distinguished  from  palsy  which  arises  from 
an  affection  of  the  portio  dura  nerve.  The  facial  or  portio  dura 
nerve  is  not  generally  touched  by  the  paralyzing  lesion.  The 
orhicularia  palpebrarum  and  the  other  superficial  muscles  of  the 
face  are  therefore  unaffected.  It  is  \hQ  fifth  nerve  which  is  gener- 
ally more  or  less  involved  in  hemiplegia  by  the  paralyzing  lesion. 
The  cheek  hangs  downwards,  and  the  angle  of  the  mouth  on  the 
paralyzed  side  is  lower  than  on  the  other.  The  cheek  is  also 
more  or  less  loose  and  flaccid  as  the  paralysis  is  more  or  less  com- 
plete. The  healthy  muscles  are  contracted  to  an  unnatural  extent, 
from  the  absence  of  the  opposing  force  of  those  paralyzed,  and 
the  palsied  cheek  is  drawn  towards  the  mesial  line.  The  patient 
can  shut  both  eyes  well,  and  open  them ;  and  he  can  move  the 
cheek  by  the  zygomatic  muscles. 

Sometimes  the  third  nerve  may  be  paralyzed,  in  which  case  the 
upper  eyelid  drops,  and  there  is  inability  to  raise  it,  combined 
with  outward  squint  and  dilated  pupiL 

The  protrusion  of  the  tongue  is  also  characteristic  in  hemiplegia. 
It  is  pushed  out  towards  the  side  affected,  and  on  being  retracted 
it  is  drawn  towards  the  healthy  side.  Imperfect  articulation  is 
often  present  in  hemiplegia,  and  results  from  the  palsy  of  the 
ninth  and  fifth  nerve;  and  where  the  power  of  speech  is  whoUy 
lost,  or  utterance  is  limited  to  monosyllables,  the  sign  is  not 
favourable,  but  denotes,  with  other  symptoms,  extensive  lesion  of 
the  brain,  superficial  as  well  as  deep.  WTien  deglutition  is  im- 
paired, serious  and  extensive  lesion  of  the  brain  connected  with 
the  vagus  or  glossopharyngeal  nerve  is  denoted. 

The  lesions  which  give  rise  to  hemiplegia  are  of  the  following 
kinds: — (1.)  Hemiplegia  typical  of  diseased  brain  depends  on  a 
softening  clot,  abscH?ss  tumors,  or  exudation,  involving  or  compress- 
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ing  some  considerable  portion  of  the  centre  of  volition,  such  as  the 
corpus  striatum  or  optic  tlvoUamus,  or  in  the  immediate  vicinity  of 
those  parts.  Unless  pressure  be  produced,  or  the  fibres  otherwise 
interfered  with,  paralysis  does  not  result.  The  centre  of  volition 
"  reaches  from  the  corpoiu  striata  in  the  brain  down  the  entire 
length  of  the  anterior  horns  of  grey  matter  of  the  spinal  cord,  and 
includes  the  locus  niger  in  the  cms  cerebri^  and  much  of  the  vesi- 
cular matter  of  the  mesocepluilon  and  of  the  viedaUa  oblongata,** 
Disease  of  any  part  of  this  range  of  structure  is  capable  of  pro- 
ducing paralysis ;  and  the  palsy  is  on  the  side  of  the  body  oppo- 
site the  lesion.  (2.)  The  intracranial  portion  of  this  range 
exercises  the  greatest  and  most  extended  influence  in  the  produc- 
tion of  voluntary  movements,  and  the  most  extended  and  complete 
paralysis  takes  place  from  disease  of  the  intracranial  portion. 
(3.)  In  cases  of  cerebral  disease  it  must  be  observed  and  remem- 
bered that  the  intracranial  portion  of  the  centre  of  volition  for 
the  left  side  of  the  body  is  situated  on  the  right  side,  and  that  for 
the  right  side  is  situated  on  the  left  side  of  the  cranium,  while  the 
intraspinal  portions  maintain  relatively  their  respective  sides. 
These  two  portions  arc  connected  by  the  oblique  fibres  coming 
from  the  anterior  pyramidal  column  of  the  meduUa  oblonga;ta, 
which  (crossing  from  right  to  left)  decussate  with  similar  fibres 
proceeding  from  left  to  right.  (4)  Exudations  which  are  the 
result  of  inflammatory  or  other  diseased  state  of  the  membranes 
of  the  brain,  which,  as  they  increase  and  cause  pressure  on  the 
surface,  transmit  the  eflects  of  pressure  downwards  to  the  corpus 
striatum  and  optic  tlialamus,  and  thus  cause  paraljrsis.  (5.) 
Morbid  states  which  aflect  or  destroy  fibres  of  deeper-seated 
parts,  such  as  the  crura  cerebri,  or  of  the  cerebellum  in  its  crura 
(because  a  connection  exists  between  the  hemispheres  of  the  cere- 
bellum and  the  fibres  of  the  pyramids  in  the  pons  Varolii),  cause 
paralysis.  (6.)  The  slow  accession  of  paralysis  following  symp- 
toms of  irritation  indicates  a  gradual  morbid  change,  such  as  from 
exudations  slo\^ly  taking  place.  (7.)  An  important  feature  in 
paralysis  is  due  to  the  condition  of  the  muscles,  as  to  whether 
they  are  rigid  or  relaxed.  (8.)  Rigidity,  whether  supervening  or 
occurring  simultaneously  with  the  paralysis,  indicates  irritative 
disease  within  the  cranium.  (9.)  In  cases  where  the  rigid  condi- 
tion of  the  muscles  does  not  come  on  till  after  a  long  period  of 
paralysis,  and  after  the  muscles  are  perhaps  wasted  from  atrophy. 
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such  a  condition  indicates  loss  of  substance  in  tlie  brain,  and  tliat 
the  cicatrix  is  undergoing  contraction*  (10.)  ffemipUgia  typical 
of  spinal  disease,  where  the  palsy  is  on  the  same  side  of  the  body 
as  the  disease,  is  caused  by  a  lesion  involving  a  lateral  half  of  the 
spinal  coi'd  hdmv  the  decussation  of  the  p>"iumids.  (11.)  In 
hemipUgut  typiail  of  epilepsy  the  lesion  is  transient,  the  palsy 
in  general  remaining  only  a  few  hours,  or  at  most  a  few  days, 
after  the  cpUeptic  attack.  It  is  termed  Epihptic  Hemipleffia, 
(12.)  The  henfiiplugia  associated  with  chorea  occui's  during  acute 
attacks  of  that  disease,  and  is  termed  Choreic  Hvmij^legia,  (13.) 
ae  kemiplegia  associated  with  hysteria  is  also  of  tran>iient 
■endurance.  (14.)  There  is  a  form  of  heiniplegia  where  the  mor- 
bid phenomena  seem  to  spread  from  the  periphery  to  the  central 
parts. 

In  all  these  forms  of  hemiplegia  the  paralysis  is  a  paralysis  of 
motion  more  or  less  completo.  In  general,  however,  sensation  is  i 
also  more  or  less  impaired.  In  estimating  the  condition  of  the  ^M 
sentient  functions,  the  same  method  is  to  be  adopted  which  il 
Weber  devised  in  comparing  the  sensibility  of  the  surface  of  the 
skin  in  different  parts  of  the  body.  It  con^ta  in  ascertaining 
how  near  the  sharp  points  of  a  pair  of  com|>a^ses  may  be  approxi- 
mated, and  yet  be  distinctly  felt  as  two  points  by  the  patient 

The  special  lesions  of  the  brain  causing  hemiplegia  are — (1.) 
Obstruction  of  a  principal  cerebral  artery  by  a  plug  of  fibrin 
detached  from  an  excrescence  on  one  of  the  aortic  or  other  valves 
of  the  heart,  the  result  of  a  former  endocarditis   (KiBKKS  and 
ViKCHOw).     (2.)  A  coagulum  formed  in  an  artery^  resulting  fiom 
some  altered  nutrition  of  its  wall,  and  connected  in  general  with 
a  rheumatic  or  other  morbid  state  of  the  blood.     (3).  A  softened      i 
state  of  the  brain,  such  as  the  condition  known  as  white  softenings  fl 
which  follows  the  i^etardation  and  diminution  of  cerebral  circula- 
tion  by   diseased  arteries,   or  by  the   complete  stoppage   of  an 
artery  by  a  plug.     (4),  Apoplexy,  induration,  or  tumors— tf.  ?^>fl 
tubercle  or  cancer  in  the  imrt^  indicated  above.  " 

IlL  Paraplegia  is  a  form  of  paralysis  affecting  the  lower  half  ^ 
of  the  body,  in  which  both  legs,  and  perhaps,  also,  some  of 
muscles  of  the  bladder  and  roetnm  am  paralyzed. 

Of  this  kind  of  paralysis  there  are  at  least  two  forms,  which  j 
differ  as  to  their  mode  of  origin — namely,  (A.)  Meflex  jyarajylrgia; 
(B.)  Paraplegia  due  to  myelitis  in  some  one  of  ita  numerous  forms,] 
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(A.)  Reflex  Paraplegia. — Physicians  and  surgeons  at  different 
times  have  met  with  and  recorded  cases  of  paralysis  which  the 
amount  of  disease  present  in  the  nervous  centre,  after  death,  or 
its  covering,  would  not  account  for — which  blood-poisoning  would 
not  account  for — but  which  were  found  to  be  uniformly  asso- 
ciated with  injuries  or  diseases  of  parts  or  organs  remote,  and 
not  directly  contiguous  to  the  spinal  marrow.  Such  cases  were 
assumed  to  be  cases  of  "Reflex  Paralysis;"  and  they  have  now 
been  long  recognized  and  described  by  various  observers.  Mr. 
Stanley,  in  1833,  published  a  paper  in  The  Medico-Chirurgical 
Tro.n8actio7i8  "On  Irritation  of  the  Spinal  Cord  and  its  Nerves  in 
connection  with  Disease  of  the  Kidneys."  He  there  records  cases 
of  paraplegia  in  which  no  morbid  appearances  were  detected  in 
the  cerebro-spinal  axis,  but  where  inflammation  of  the  bladder  or 
kidneys,  or  gonon-hoea,  had  existed  for  some  time.  Similar  cases 
of  "Urinar}'^  Paraplegia"  have  been  recorded  by  Romberg,  Graves, 
Rayer,  and  several  other  writers.  Mr.  Spencer  Wells  recorded  in 
Tlce  Medical  Times  ami  Gazette  cases  of  this  kind,  in  1857,  having 
made  them  the  basis  of  an  excellent  clinical  lecture  at  the  Gros- 
venor  School  of  Medicine.  Dr.  Brown-Sequard,  in  a  series  of 
four  lectures,  published  in  18G1,  relates  the  grounds  of  diagnosis 
and  the  principles  of  treatment  of  these  various  forms  of  para- 
plegia. Lastly,  Dr.  Meryon  describes  seven  forms  of  paralysis  as 
due  to  reflex  action,  namely — (1.)  Emotional  paralysis.  A  case 
of  this  kind  is  described  by  Dr.  Meryon,  in  his  work  already 
referred  to,  p.  172.  Dr.  Wiblin,  of  Southampton,  in  The  Lancet  of 
August  11,  1860,  records  a  case  of  so-called  emotional  paralysis. 
The  subject  of  that  case  died  last  year,  and  in  October,  1864,  I 
had  an  opportunity  of  removing  the  brain  and  cord  in  connection, 
which  I  sent  to  Mr.  Lockhart  Clarke  for  his  inspection.  From 
the  pi)8t-mortem,  appearances,  I  regai-ded  the  case  as  one  o{  chronic 
meningitis,  a.ssociatcd  with  disease  of  the  blood-vessels.  In  this 
view  Mr.  Lockhart  Clarke  concurs,  and  mentions  that  he  also 
found  cysts  in  different  parts  of  the  brain,  two  or  three  small 
ones  in  the  white  substance  round  the  corpus  dentatum  ceribelli- 
One  of  these  contained  a  fluid  that  was  perfectly  milky,  and 
appeared  under  the  microscope  in  the  form  of  granular  globules  of 
oil,  about  twice  the  size  of  pus-globules,  with  a  multitude  of  oily 
molecules.  Several  cysts  were  found  in  the  cerebrum;  and  the 
corpus  quadratum  of  the  right  side  was  hollowed  out  into  a  large 
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cyst  (2-)  Pregnancy  is  ai>t  to  iDtluce  such  rejkx  parajylegmt  or 
Bometiiues  hemiplegia  or  amawrmis  (CaUECHlLL).  (S,)  Neui^oly- 
tic  piindyms,  in  whicli,  frum  no  adequate  cause ^  the  functions  of 
the  cord  seem  jjsuapcndcd  for  a  time,  associated  generally  with 
exposure  to  cold  and  wet.  (4,)  Paralysis  from  the  m^iia- 
Hon  of  imrms  in  tlie  intestinal  canal  (Davaine»  Meryok)*  (5,) 
Paralysis  from  the  irrUalion  of  Udhing  in  children,  (fi.)  Urin- 
ary Puralysia.  (70  Paralysis  from  lUeriTie  disease,  as  from  dya- 
menorrhcm,  uretrUia. 

The  views  entertained  Ly  these  several  writers  regarding  the 
existence,  especially,  of  a  "Reflex  Paraplegia"  have  been  called 
in  question  by  many  able  pathologists,  and  chiefly  by  Drs.  Gull, 
Nasae,  and  Yalentiner ;  but  the  facts  on  which  the  belief  in  "  Ke- 
flex Paraplegia  "  rests,  and  which  show  tliat  "  a  paral^^sis  of  the 
lower  limlwa  may  be  caused  by  some  alteration  in  the  peripfier}f^  or 
the  trunk  of  various  sensitive  nervas,"  may  be  shortly  stated  iis 
follow  : — (1.)  A  veiy  rapid  cure  of  the  paraplegia  follows  the  re- 
moval or  cui-e  of  the  primary  disease,  which  involved  the  peripheric 
sensitive  nerves.  Such  rapid  cures  do  not  result  in  cases  of  para- 
plegia when  the  spinal  cord  or  its  membranes  are  primarily  diseased 
(2,)  There  are  certain  characteristics  of  rejlex  pm^lysis  which 
tend  to  show  how  distinct  it  is  from  the  cases  of  paralyiiis 
depending  on  oi^anic  alteration  of  the  nervous  centres,  Tliese 
characteristics  are, — {a.)  An  outside  excitation  connected  with 
some  morbidly  acnsiti^c  surface  or  nerve,  and  which  exists  for  some 
time  before  the  paralysis  comes  on — e.  g.^  stricture  of  tlie  urdhra^ 
goTwrrkma,  di^mee  of  the  Iddney,  prolapse  of  the  womh,  and  the 
like.  (6,)  Variations  in  the  degree  of  this  excitation  are  followed 
by  Yariations  in  the  paralysis,  (c.)  The  cure  of  the  paralysis 
follows  the  subsidence  of  the  primary  disease. 

Cases  of  ** reflex  pai'alysis"  are  also  well  known  to  occur  in  all 
the  upper  parts  of  the  body — e.  g.,  paralysis  of  the  optic  ner\^e  is 
fioraetimes  due  to  injury  of  the  frontal  ner\'e;  paralysis  of  the 
auditory  nerve  is  flometimes  due  to  neuralgia  of  the  fiu^e ;  local 
palsy,  as  of  the  eye,  the  neck,  the  trunk,  the  bladder,  or  the  too- 
tum,  is  sometimes  due  to  teething,  worms,  or  other  sources  of 
excitement  of  the  sensitive  nerves,  terminating  in  the  mucous 
mt^nbranes  or  the  skinj  and  the  cure  of  amaurosis  after  the 
expulsion  of  worms  is  by  no  means  uncommon. 

Cases  of  paraplegia  following  diseases  of  the  womb,  and  cured 
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after  the  cure  of  this  disease,  are  recorded  by  Romberg,  Hunt, 
Wolf,  Brown-Sequard,  and  others.  Cases  of  paraplegia  due  to  a 
disease  of  the  urethra  are  on  record  by  Graves,  Wells,  and  others. 
Cases  of  paralysis  consequent  on  inflammation  of  the  bladder — 
gonorrhceal  cystitis — ^have  been  related  by  Rayer  and  Brown- 
Sequard.  Cases  of  reflex  paralysis  are  also  due  to  diseases  of 
the  prostate  or  kidney,  to  enteritis,  dysentery,  diphtheria,  and 
affections  of  the  lungs  and  pleura.  The  paralysis  which  attends 
teething  has  been  known  to  increase  and  decrease  as  the  molars 
are  cut  Irritation  of  the  nerves  of  the  skin,  generally  following 
cold  and  wet,  has  been  known  to  induce  reflex  paraplegia  (neuro- 
lytic pfindyis,  of  Handfield  Jones) ;  and  so  also  has  disease  of  the 
knee-joint  In  all  these  instances  the  paralysis  follows  the 
primary  disease  which  is  the  cause  of  the  lo(»l  "peripheric  excita- 
tion." Increase  or  decrease  of  this  excitation,  and  of  the  attend- 
ant paralysis,  according  as  the  cause  persists  or  is  suppressed,  are 
among  the  recognized  phenomena  of  such  cases. 

There  are  at  least  two  ways  by  which  the  reflex  action  from  the 
outside  irritation  may  induce  paraplegia — namely.  First,  the  reflex 
contraction  of  blood-vessels,  Brown-Sequard  has  the  great  merit 
of  having  actually  demonstrated  this.  We  know  that  the  blood- 
vessels ciin  contract  with  energy  on  the  application  of  a  stimulus 
or  excitant,  sometimes  to  the  extent  of  a  real  and  prolonged 
spasm ;  and  we  know  that  the  nervous  system  is  amply  supplied 
with  blood-vessels.  In  three  difierent  places  such  a  contraction 
of  blood-vessels  is  found  to  cause  "paraplegia,"  namely — (1.)  In 
tlte  spinal  cord;  (2.)  In  the  motor  Tierves ;  (3.)  In  tlie  muscles. 
In  the  vessels  of  the  pia  mater  of  the  spinal  cord  Dr.  Brown- 
Sequard  has  seen  how  the  vessels  contract  when  a  ligature  was 
applied  on  the  hilus  of  the  kidney,  or  when  a  similar  operation 
was  performed  on  the  blood-vessels  and  nerves  of  the  supra  renal 
capsules. 

Generally,  in  those  cases,  the  contraction  is  much  more  evident 
on  the  side  of  the  cord  corresponding  to  the  side  of  the  irritated 
nerve.  These  demonstrations  also  coincide  with  other  physiologi- 
cal evidence.  More  than  half  a  century  ago,  Comhaire  extirpated 
the  kidney  from  living  dogs,  with  the  effect  of  instantly  produc- 
ing paralytic  weakness  of  the  hind  leg  of  the  side  operated 
on.     Brown-Sequard  found  the  same  result  on  extirpating  either 
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a  kidney  or  a  supra  renal  capsule.  It  is,  therefore,  quite  In- 
timate to  conclude  that  iiritations  of  these  parts  from  disease 
may  produce  a  paraplegia,  by  causing  contractions  of  the  blood- 
vessels of  the  cord  similar  to  those  which  took  place  in  these 
experiments. 

There  are  other  reasons  which  show  that  such  paralysis  is  due 
to  reflex  action  and  probable  contraction  of  blood-vessels — ^namely, 
the  fact  familiar  to  surgeons,  that  chills,  tremors,  and  even  con- 
vulsions are  often  connected  with  catheterism.  Another  kind 
of  proof  is  that  of  a  negative  kind,  which  shows  that  "  the  spinal 
cord  may  have  its  functions  impaired,  and  even  lost,  and  that 
suddenly,  without  any  anatomical  lesion."  This  is  proven  by 
the  post-mortem  examination  of  cases  dying  after  symptoms 
of  reflex  paraplegia.  Such  cases  are  related  by  Stanley,  Rayer, 
Cruveilhier,  Chomel,  Drs.  Stokes  and  Graves,  of  Dublin,  and  Dr. 
GulL 

The  present  position  of  our  knowledge  of  the  structure  and 
functions  of  the  spinal  cord  hardly  entitles  us  to  assert,  without 
careful  microscopic  examination,  whether  alteration  of  the  cord 
does  or  does  not  exist  in  cases  of  reflex  paralysis.  Of  all  these 
cases,  only  in  that  of  Dr.  Gull  was  any  microscopic  examination 
made;  and  it  is  not  impossible,  but  it  is  very  probable,  that 
a  functional  lesion,  established  even  in  a  reflex  way,  may  go  on 
to  organic  mischief  in  the  end. 

Paralysis  due  to  myelitis  having  been  already  noticed  in 
connection  with  that  disease,  it  may  be  useful  to  contrast  here,  in 
a  tabular  form,  the  leading  phenomena  of  the  two  diseases, 
as  given  by  Dr.  Brown-S6quard  in  his  admirable  lectures  On 
Paralysis  of  the  Lower  Extremities;  and  which,  to  some  extent, 
are  subscribed  to  by  Dr.  Edward  Meryon. 

Paraplegia  due  to 
(A.)  Urinary  Reflex  Irrttation.  (B.)  Myeutis. 

1.  Preceded  by  an  affection  of  1.  TJsualLy  no  disease  of  the  urin- 
bladder,  kidneys,  or  prostate.  ary  organs,  except  as  a  consequence 

of  the  paralysis. 

2.  Usually  lower  iimbs  alone  2.  Usually  other  parts  paralysed 
paralyzed  besides  the  lower  limbs. 
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Paraplegia  due  to 


(A.)  Urinary  Reflex  Irritation. 

3.  No  gradual  extension  of  the 
paralysis  upwards 

4.  The  paralysis  is  usually  in- 
complete,— an  extreme  debility  or 
weakness  of  the  limbs  rather  than 
paralysis. 

5.  Some  muscles  more  paralyzed 
than  others. 

6.  Keflex  power  neither  much 
increased  nor  completely  lost. 

7  Bladder  and  rectum  rarely 
paralyzed,  or  at  least  only  slightly 
so ;  sphincter  ant  weak. 

8  Spasms  in  paralyzed  muscles 
extremely  rare. 

9.  Very  rarely  pains  in  the  spine, 
either  spontaneously  or  on  the  ap- 
plication of  pressure,  percussion,  or 
a  hot  moist  sponge,  or  ice. 

10.  No  feeling  of  pain  or  con- 
striction round  the  abdomen  or  the 
chest 

1 1.  No  formication,  pricking,  nor 
disagreeable  sensations  of  cold  or 
heat 

12.  Anesthesia  rai*e ;  the  tactile 
sensibility  being  but  slightly  if  at 
ftl  impaired,  but  the  muscular  sense 
may  be  almost  lost. 

13.  Usually  obstinate  gastric 
derangement 

14.  Variations  in  the  degree  of 
the  paralysis  con-esponding  with 
changes  in  the  primary  disease. 

15.  Urine  is  usually  acid,  unless 
the  urinary  organs  are  diseased. 


(B.)  Myeutis. 

3.  Most    frequently   a   gradual 
extension  of  the  paralysis  upwards. 

4.  Very  frequently  the  paralysis 
is  complete. 


5.  The  degree  of  paralysis  is  the 
same  in  the  various  muscles  of  the 
lower  limbs. 

6.  Keflex  power  often  lost,  or 
sometimes  much  increased. 

7.  Bladder  and  rectum  usually 
paralyzed  completely,  or  nearly  so. 

8.  Always  spasms,  or  at  least 
twitchings. 

9.  Always  some  degree  of  pain, 
existing  spontaneously  or  caused  by 
external  excitations. 

10.  Usually  a  feeling  as  if  a  cord 
were  tied  tightly  round  the  body  at 
the  upper  limit  of  the  paralysis. 

1 1 .  Always  formications,  or  prick- 
ing, or  both,  and  very  often  sensa- 
tions of  heat  or  cold. 

12.  Ansesthesia  very  frequent, 
and  always  at  least  numbness. 


13.  Gastric  digestion  good,  unless 
the  myelitis  has  extended  high  up 
in  the  cord. 

14.  Ameliorations  very  rare,  and 
not  following  changes  in  the  con- 
dition of  the  urinary  oi^ns. 

15.  Urine  almost  always  alkaline. 
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Parapleqia  due  to 
(A.)  Urinary  Reflex  Irritation.  (B.)  Myelitis. 

16.  Cure  of  the    paralysis   fre-         16.  Frequently  a  slow  and  grad- 
quently  and   rapidly  obtained,  or  ual  progress  towards  a  fatal  issue; 
taking  place  spontaneously,  after  a  very  rarely  a  complete  cure, 
notable  amelioration  or  cure  of  the 

urinary  affection. 

17.  Usually  muscles  do  not  be-  17.  Atrophy  of  the  muscles  of 
come  atrophied,  and  temperature  is    the  paralyzed  parts. 

little  lowered. 

It  is  necessary,  therefore,  to  look  for  some  primary  disease  to 
account  for  reflex  paraplegia,  believing  at  the  same  time  that 
such  primary  disease  may  ultimately  establish  a  myelitis,  while  a 
diagnosis  of  reflex  paraplegia  is  mainly  based  on  a  contrast  of 
the  phenomena  which  attend  the  various  forms  of  paraplegia  due 
to  other  causes. 

In  addition  to  the  characters  in  the  table,  there  are  some  symp- 
toms peculiar  and  almost  pathognomonic  of  forms  of  paralysis  due 
to  other  local  lesions — e.  g.,  meningitis  of  the  spinal  cord  induces 
rigid  spasms  of  the  muscles  of  the  back ;  intense  pain  on  motion 
of  lower  limbs  or  of  the  spine;  spontaneous  acute  pains  that 
radiate  from  the  spine  to  the  lower  extremities  (similitude  to 
rheumatism);  frequency  of  cramps;  and  pressure  on  the  cord  by 
a  tumor  or  diseased  bone.  They  may  and  often  do  produce  a 
myelitis.  Pressure  causes  a  feeling  of  tightness  and  pseudo- 
neuralgic  pains.  A  tumor  in  the  grey  matter  of  the  cord  is 
attended  with  anaesthesia  from  the  very  first,  which  may  reach 
a  higher  degree  than  the  power  of  motion;  and  reflex  power 
below  the  lesion  becomes  then  extremely  exalted.  In  haemor- 
rhage into  the  cord  there  is  pain,  then  sudden  paralysis,  and  often 
convulsions. 

IV.  Waiting  Palsy,  or  Progressive  Forms  of  Paralysis, — 
Essential  or  idiopathic  paraplegia  is  doubtful;  yet  it  is  certain 
that  cases  do  occur,  the  pathology  of  which  is  exceedingly  doubt- 
ful, and  concerning  which  it  is  not  easy  to  say,  during  the  life 
of  the  patient,  nor  even  after  a  post-mortem  examination,  what 
is  the  cause  of  the  paralysis.     For  example,  the  cases  of  so-called 
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"wasting  palsy,"  tlie  paralyaie  mtvsculaire  cUrophique  of 
Cruveilhier,  are  not  yet  made  out  to  be  a  really  specific  disease 
independent  of  the  state  of  the  spinal  cord.  When  spinal  cords 
are  examined  in  the  way  they  have  hitherto  been  examined, 
most  of  them  are  pronounced  healthy.  Of  the  numerous  cases 
of  "  wasting  palsy  "  collected  together  by  Dr.  Roberts,  in  thirteen 
only  was  the  nervous  system  examined,  out  of  one  hundred  and 
five  in  all,  and  of  these  thirteen,  four  of  them  had  disease  of  the 
cord. 

Obscure  structural  changes  in  the  grey  substance  of  the  cord,  or 
even  only  in  the  grey  substance  of  the  ganglia  on  the  posterior 
roots  of  the  nerves,  may  affect  the  nutrition  of  parts  to  which 
they  are  subservient,  without  interfering  with  the  function  of 
motion  or  sensation  in  the  first  instance. 

A  very  interesting  case  of  local  atrophy  of  muscles,  and  local 
paralysis  of  these  specially  affected  groups  of  muscles,  is  related 
in  Scale's  Archives  of  Medicine  for  October,  1861,  which  would 
no  doubt  have  been  set  down  as  a  case  of  "  wasting  palsy  "  inde- 
pendent of  disease  of  the  cord,  if  that  organ  had  not  been  sent  to 
Mr.  Lockliarfc  Clarke,  and  carefully  examined  by  him.  He  found, 
and  demonstrated,  that  lesions  existed  in  it  which  occurred  in 
small  isolated  spots,  sufficient  to  account  for  the  limitation  of  the 
disease  to  particular  muscles. 

If,  therefore,  we  are  ever  to  arrive  at  accurate  and  available 
results,  both  as  regards  physiology  and  pathology,  our  mode  of 
examining  the  spinal  cord  must  be  more  searching  and  exact  than 
heretofore;  and  therefore  the  subject  has  been  formally  noticed 
at  page  452  of  this  volume,  where  the  importance  of  removing 
and  examining  the  nervous  centres  as  soon  as  possible  after 
death  has  been  duly  insisted  on.  There  is  no  royal  road  to  the 
removal  of  these  parts.  Time,  patience,  and  great  caution  are 
necessary  to  avoid  injuring  the  soft  parts,  so  that,  when  hardened 
perfectly,  entire  sections  may  be  got  for  examination  under  the 
microscope. 

If  this  plan  were  more  systematically  adopted,  it  would 
undoubtedly  open  up  a  new  field  of  pathological  and  physiologi- 
cal study,  furnishing  results  which  no  experiment  in  vivisection 
could  possibly  reach,  if  the  history  of  the  case  was  complete. 
Numerous  cases  of  wasting  of  tlie  muscles  of  one  or  more  limbs. 
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independent  of  any  well-defined  cause,  have  been  from  time  to 
time  observed,  and  are  recorded  in  various  publications ;  and  we 
are  indebted  to  Dr.  William  Roberts,  of  Manchester,  for  the  first 
systematic  treatise  on  the  subject,  in  1858.  Such  cases  have 
hitherto  been  looked  upon  as  extraordirvary  or  anomalous  cases, 
and  were  described  as  instances  of  "  creeping  paky,"  "  partial "  or 
"  local  palsy,"  or  "  anomalous  hemiplegia."  In  France  it  has  been 
described  by  the  name  of  " atrophie  musculaire  progressive"  or 
"  paralysie  graduelle  du  mouvement  par  atrophie  musculaire  " 
(DucHENNE,  Aran,  Cruveilhier). 

In  1851  Dr.  E.  Meryon  gave  an  account  of  a  gentleman's  family 
in  which  three  boys  were  the  subjects  of  general  muscular  degen- 
eration. His  observations  were  original,  and  are  published  in  the 
thirty-fifth  volume  of  the  Medico-Chimrgical  Transactions,  p. 
73.  Several  cases  have  been  described  since  Dr.  Roberts  called 
attention  to  the  subject ;  and  the  more  closely  and  carefully  the 
spinal  cord  has  been  examined  after  death  by  competent  observers, 
the  more  surely  has  it  been  found  diseased. 

In  all  the  cases  observed  the  muscles  affected  are  those  under 
the  control  of  the  Will ;  hence  the  course  of  the  disease  is  easily 
followed,  either  by  the  changes  produced  in  the  external  form  of 
the  parts,  the  absorption  of  masses  of  muscles,  the  displacement  of 
bones,  the  abnormal  position  of  joints  from  loss  of  their  muscular 
supports,  or  by  the  failure  of  certain  movements  which  contribute 
to  outward  expression  or  inward  function,  such  as  facial  physi- 
ognomy, deglutition,  vocalization,  or  respiration — all  of  which 
depend  on  the  operation  of  stripped  muscles  under  the  influence 
of  the  Will. 

When  the  disease  affects  the  muscles  of  the  limbs  the  dis- 
appearance of  the  muscles  causes  very  notable  changes  of  con- 
formation. The  rounded  contour  gives  place  to  a  lean  and 
withered  aspect,  the  bony  levers  stand  out  in  unaccustomed 
distinctness,  so  that  the  limb  has  the  appearance  of  a  skeleton 
clothed  in  skin  (Roberts).  As  a  general  rule,  when  one  limb 
is  attacked,  its  fellow  on  the  opposite  side  shares  its  fate ;  when 
the  disease  is  unilateral,  the  right  side  is  more  likely  to  be  its  seat 
than  the  left ;  but  the  disease  seems  to  be  extremely  capricious 
and  uncertain  in  its  line  of  attack,  scarcely  two  examples  being 
exactly  alike  in  the  combination  of  muscles  implicated,  or  the 
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relative  degree  in  which  they  suffer.  But  when  the  malady 
affects  the  shoulder  it  scarcely  ever  fails  to  include  the  upper 
arm;  so  also  the  fore-arm  and  hand  are  generally  associated  in  the 
disease.  In  the  upper  limbs  the  morbid  action  seems  to  radiate 
from  two  centres, — one  in  the  hand,  from  which  the  fore-arm  is 
invaded;  and  the  other  in  the  shoulder,  from  which  are  reached 
the  muscles  of  the  upper  arm,  and  those  which  brace  the  shoulder- 
blade  to  the  ribs.  When  the  hand  and  arm  are  destroyed,  the 
evil  does  not  then  pass  up  the  arm,  but  starts  away  to  the 
shoulder,  or  to  the  opposite  hand.  In  the  same  way,  when  the 
shoulder  is  first  attacked,  the  disease  does  not  descend  along  the 
upper  and  fore-arm  to  the  hand,  but,  passing  over  the  elbow,  it 
begins  afresh  in  the  ball  of  the  thumb,  and  from  that  focus 
spreads  up  the  limb;  so  that  the  parts  latest  reached  are  those 
about  the  elbow,  especially  the  masses  that  take  their  rise  from 
the  humeral  condyles. 

The  invasion  of  wasting  palsy  is  usually  slow  and  insidious. 
It  creeps  on  unawares ;  and  the  victim  of  its  attack  only  becomes 
cognizant  of  the  disease  when  he  notices  some  marked  failure  in 
certain  muscular  powers.  The  tailor  notices  that  he  cannot  hold 
his  needle,  the  shoemaker  wonders  that  he  cannot  thrust  his  awl, 
the  mason*s  hammer  has  grown  too  heavy  for  his  strength,  the 
gentleman  feels  an  awkwardness  in  handling  his  pen,  in  pulling 
out  his  pocket  handkerchief,  or  in  putting  on  his  hat  (Roberts). 
On  comparing  the  weakened  member  with  its  fellow,  it  is  seen 
to  be  wasted,  and  the  failure  of  power  increases;  the  lifting 
power  is  reduced  to  nothing;  the  grasp  is  gone;  and  at  last 
palsy  becomes  complete.  In  the  majority  of  cases  the  disease 
commences  in  the  upper  extremities;  and  if  the  disease  com- 
mences in  the  legs,  it  is  probable  that  the  atrophy  will  spread 
to  the  tnmk.  In  more  than  one-third  of  the  cases  noticed  by 
Dr.  Roberts  the  hand  was  the  member  originally  seized;  and 
the  exact  spot  nearly  always  the  ball  of  the  thumb;  and  the 
right  hand  more  often  than  the  left.  Next  to  the  hands,  one 
or  other  shoulder  is  the  favourite  starting-point. 

The  disease  runs  its  course  with  great  slowness.  Some  cases 
complete  their  history  in  six  or  eight  months,  others  linger  on 
through  many  years. 

Recovery,   permanent  arrest  of  the  palsy,  or  death,  ai-e  the 
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various  terminations  of  the  disease.  The  mean  duration  of  the 
cases  ending  in  recover^'  was  one  year  and  two  Tnmitha;  of 
those  ending  in  periuanent  arrest  of  the  palsy,  the  maao 
duration  of  the  crises  was  tvjo  ymw  and  thr€€  moiitlm ;  of 
those  terminating  fatally,  the  mean  duration  wns  Jive  y^MiT^ 
and  two  months.  The  greatest  duration  of  a  caso  ending  in 
recovery  was  tivo  and  a  half  ymra,  and  the  shortesat  period 
eigkt  months.  The  longest  case  ending  in  arrest  continued  ac- 
tive for  seven  yeurSf  and  the  jsjhortest  for  four  viontlis.  Fatal 
ca^es  have  not  been  known  to  terminate  under  twdve  nwnihs, 
wLile  one  lingered  for  twenty-tkree  years^  another  for  ei-yht  years^ 
and  some  beyond /<>^ir  years  (Roberts), 

In  those  cases  which  terminate  by  permanent  arrest  the  wast- 
ing of  the  mnsclos  cea^es^  and  the  limb  continues  for  an  IndeBnite 
period  in  its  maimed  condition,  neither  amending  nor  deteriorat- 
ing. The  nuiscles  atrophied  are  not  regenerated,  but  remain  hi 
statu  quo  ;  and  those  which  are  not  completely  atrophied  continue 
to  exercise  their  feeble  powers  under  the  influence*  of  the  Will. 
but  they  never  regain  their  former  bulk  nor  vigour.  After 
lying  torpid  for  years,  the  malady  may  awaken  to  new  and 
more  violent  activity  (Arak,  V(acHOW) ;  and  temporary  luUa  in 
the  progress  of  the  atrophy  are  common  enougli,  but  they  seldom 
last  long  (Roberts).  The  disease  is  invariably  fatal  when  it 
invades  the  trunk. 

Three  forms  of  progressive  paralysis  are  described  by  Dr. 
Meryon,  op,  eU,: — (L)  Ths  progrmsive  parahjms  of  tlie  inmne; 
which  is  indicated  by  a  change  in  the  mental  character,  a  diffi- 
culty of  pronouncing  words,  a  tremulous  tongue,  defective  labial 
utterance,  followed  by  complete  decay  of  physical  power,  (2.) 
Progressive  ataxia,  or  tlie  ataxie  locmiiotrwe  pt^^rmivt  of 
Duchenne-  Pains  like  rheumatism  first  attract  attention,  rather 
than  failing  power  Pamlysis  of  the  sixth  or  third  pair  of  nerves, 
giving  rise  to  temporary  diplopia,  with  unequal  contraction  of  the 
pupils,  are  early  symptoms;  and  another  distressing  harbinger 
of  the  disease  is  incontinence  of  urinCi  associated  with  s]»erma- 
torrhcea  during  the  night,  with  a  great  proclivity  to  sexual  ijon- 
gressi  which  is  no  mere  impotent  desire,  but  results  in  efTective 
sexual  intercourse.  In  the  ei^ect  posture  the  muscles  may  sustain 
a  heavyweight;  and  general  paralysis  does  not  supervene  after 
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these  extremely  anomalous  symptoms  until  a  period  of  months  or 
even  years.  There  is  then  a  gradual  and  progressive  loss  of  the 
power  of  co-ordination  in  the  acts  of  Volition.  An  awkward, 
unsteady  gait  is  the  earliest  indication  of  such  progressive 
paralysis.  "At  first  the  feet  are  moved  in  a  slatternly  manner, 
the  heels  lounging  on  the  ground  before  the  toes ;  and  then,  as 
the  disease  advances,  they  are  thrown  involuntarily  to  the  right 
or  left  without  purpose,  and  without  the  power  of  restraining 
their  irregular  movements.  .  .  The  act  of  turning  round  is 
performed  with  great  difficulty.  The  sensation  of  the  feet  is  apt 
to  become  blunted  during  this  period  of  the  disorder,  so  that  the 
patient  feels  as  if  he  were  always  walking  on  a  soft  carpet,  and 
is  therefore  so  much  the  more  insecure.  .  .  The  bladder  and 
rectum  are  also  frequently  implicated:"  .  .  but  "electro- 
muscular  contractility  is  retained  throughout  the  whole  disease" 
(Meryon,  op.  ciL,  p.  194).  The  duration  of  progressive  ataxia 
is  from  six  months  to  ten  or  even  twenty  yeara.  If  the  patient  is 
put  on  his  legs  with  his  eyes  shut,  and  his  feet  close  together,  it 
is  seen  that,  although  he  has  the  muscular  power,  he  has  not  the 
muscular  sensibility  to  preserve  his  body  from  falling,  or  to  guide 
him  in  taking  even  a  few  steps  forward  with  his  eyes  closed. 
He  will  reel  and  tumble  about  like  a  drunken  man  (Trousseau, 
Meryon).  It  is  a  disease  of  middle  age,  and  affects  males  rather 
than  females ;  and  is  apt  to  be  hereditary. 

3.  Paralysis  from  granular  degeneration  of  the  muscles  is 
that  in  which  no  disease  or  lesion  has  been  found  in  the  nervous 
centres. 

Xorbid  Anatomy. — ^The  lesions  in  these  forms  of  paralysis  are 
sought  in  the  nervo-muscular  system;  and  when  death  occurs, 
it  is  usually  by  some  disorder  of  the  respiratory  apparatus,  induc- 
ing bronchitis,  broncho-pneumonia^  laryngitis,  or  simply  apnoea, 
from  paralysis  of  respiratory  muscles.  Lesion  of  the  muscles  is 
constant,  and  nearly  identical  in  all  the  casea  They  are  wasted 
away,  some  slightly,  some  profoundly,  even  to  annihilation,  their 
place  being  marked  by  origins  and  insertions  merely  composed 
of  more  or  less  condensed  connective  tissue.  Where  muscular 
tissue  is  visible,  it  has  lost  the  red  hue  of  health,  appearing  of 
a  pale  red  colour,  like  the  flesh  of  a  frog  or  fish.  The  degree  of 
change  into  fat  is  various;   in  some  no  fat  can   be  found,  in 
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others  it  is  abundant,  probably  as  an  after-degeneration.  Under 
the  microscope  the  striped  elementary  muscular  fibres  are  seen 
to  be  completely  destroyed,  the  sarcous  element  being  diffused, 
and  in  many  places  converted  into  oil-globules  and  granular  mat- 
ter, whilst  the  sai'colemma,  or  tunic  of  the  elementary  fibre,  waa 
broken  down  and  destroyed  (Meryon,  Med.'Chir.  Trans.,  vol 
XXXV.,  p.  76).  The  striae  may  be  distinct,  and  between  them 
grey  or  brilliantly  shining  molecules  are  to  be  seen;  and  where 
no  striae  exist,  long  cylinders  may  be  seen  in  place  of  the  primi- 
tive fibres  (Galliet). 

With  regard  to  the  nervous  system,  the  central  organs, 
the  spinal  roots  of  the  nerves,  and  the  peripheral  distribution, 
have  each  engaged  attention.  In  thirteen  only  of  the  105  cases 
recorded  by  Roberts  was  the  spinal  cord  examined;  and  in  four 
instances  it  was  found  diseased.  It  is  unnecessary  to  repeat 
again  here  how  imperfect  our  information  is  on  this  point.  Of 
the  lesions  recorded,  a  summary  may  be  stated  as  follows: — 
(1.)  While  the  spinal  centre  was  considered  sound,  the  anterior 
roots  and  peripheral  distribution  of  the  muscular  nerves  were 
extensively  diseased.  (2.)  Inflammatory  softening  of  the  cord 
accompanied  fatty  degeneration  and  destruction  of  the  anterior 
roots;  and  in  one  instance  the  peripheral  muscular  branches 
were  destroyed.  (3.)  Amyloid  degeneration  of  the  cord,  confined 
to  the  posterior  median  columns,  has  been  observed  in  one 
instance,  associated  with  granular  degeneration  of  peripheral 
muscular  branches,  but  with  preservation  of  the  anterior  roots. 
(4.)  In  the  cases  examined  by  Mr.  Lockhart  Clarke,  in  the  regions 
of  the  spinal  cord  which  supplied  the  wasted  muscles,  numerous 
patches  of  transparent  granular  degeneration  were  found,  especially 
in  the  grey  substance,  and  generally  around  or  in  the  vicinity  of 
blood-vessels.  The  nerve-cells  were  shrunken  and  atrophic,  and 
they  contiiined  an  unusual  number  of  coarse  pigment-granules, 
while  corpora  amylacea  were  abundant  around  the  central  canal 
of  the  cord. 

Causes. — With  regaixi  to  the  cause  of  the  progressive  forms  of 
palsy,  it  is  difficult  to  say  whether  it  begins  in  the  nerves  asso- 
ciated with  the  muscles,  and  secondarily  afiects  the  spinal  marrow 
connected  therewith,  in  the  manner  referred  to  by  Turck  and 
Graves,  and  to  which  the  term  "creeping  palsy"  is  applied ;  or 
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whether  (as  Lockhart  Clarke's  observations  tend  to  show)  the 
lesion  of  the  spinal  cord  is  the  primary  lesion.  In  all  cases  the 
question  to  determine  is  whether  or  not  the  atrophy  of  the  muscle 
is  subsequent  to  the  paralysis  If  so,  there  are  good  reasons  for 
believing  that  the  wasting  of  the  muscular  tissue  is  an  immediate 
or  direct  effect  of  the  lesions  in  the  cord;  and  the  paralysis  is 
generally  too  rapid  to  be  accounted  for  by  mere  inactivity  of  the 
paralyzed  muscles.  Dr.  Meryon  believes  that  only  in  the  last 
form  the  disease  commences  in  the  muscles. 

Dr.  Roberts,  on  the  other  hand,  contends  that  the  muscles  are 
the  parts  essentially  diseased,  in  the  first  instance,  in  the  cases 
of  "wasting  palsy"  which  he  has  described.  A  blight  (?)  seems 
to  witlier  the  muscles,  of  the  nature  of  a  degeneration.  He 
believes  the  disease  to  be  of  constitutional  origin;  Aid  the  evi- 
dence of  this  rests  upon  the  facts  that  it  is  transmissible  &om 
parent  to  offspring,  and  that  in  its  march  it  exhibits  a  bilateral 
symmetry. 

The  disease  has  been  observed  to  follow  cases  of  fever  and 
sun-stroke,  severe  falls,  and  blows  on  the  back  of  the  head  or 
spine ;  and  it  is  well  to  observe  in  all  cases  whether  or  not  the 
brain  has  received  any  accidental  shock;  and  it  is  probable  that 
several  distinct  diseases  have  been  described  under  the  name  of 
"wasting  palsy"  (W.  T.  Gairdner). 

Symptoms. — Loss  of  ixywer  is  a  chief  phenomenon,  and  it  cor- 
responds to  the  grade  of  the  atrophy  of  the  muscle ;  and  it  is 
only  in  extreme  cases  that  any  part  is  reduced  to  absolute 
immobility.  Muscular  vibrations,  consisting  of  little  convulsive 
twitchings  or  quiverings  of  individual  muscular  bundles  are  also 
early  phenomena.  They  do  not  impart  any  movement  to  the 
entire  muscle,  but  parts  of  the  muscle  seem  to  spring  beneath 
the  skin  in  quick  momentary  tremors,  undulating  over  the  surface 
of  the  muscle. 

Tactile  sensation  retains  its  delicacy  in  the  skin  over  the 
affected  muscles.  Pain  is  by  far  the  most  common  of  the  nervous 
symptoms.  It  is  present  in  about  half  the  cases  recorded.  It  is 
generally  transient,  and  is  usually  marked  at  the  commencement 
of  the  disejise ;  and  the  advance  of  the  malady  has,  in  one  case  at 
least,  been  attended  by  an  almost  childish  degree  of  helplessness, 
and  a  most  pitiable  state  of  mental  irritability  and  hypochondriac 
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depression  (W.  T.  Gaiedner,  Adamson,  Bell,  Gull,  Day).     Un 

usual  sensUiveness  to  low  tempeniture  is  occiisionaUy  n  pro-] 
mittetit  and  very  annoying  syrnptum>  As  a  rule^  the  generalj 
bealth  does  not  seem  impaired.  Intelligence  is  clear,  Judgment] 
firm,  and  the  Emotions  under  control,  and  all  tba  organic  func- 1 
tions  appear  to  be  pertbrmed  witli  regularity. 

Prognosis. — The  jyrtig'i'esstve  farms  of  paratyda  are  the  most 
intractable  in  the  domain  of  physic,  and  the  gravity  of  the  prog- 
nosis depends  upon  the  disease  confining  itself  to  the  extremities* 
and  the  muscles  thereto  relating,  or  extending  to  the  trunk  and 
face.  The  signs  of  extension  to  the  face  are  a  diminished  mobility  ] 
of  the  lips,  a  slur  in  the  articulation  of  words,  frequent  sighing, 
and  fibrilhxry  tremors  on  difierent  parts  of  the  chest,  abdoinen^j 
face. 

If  the  disease  has  been  hereditary,  there  is  every  fear  that'' 
will  be  fatal ;  and  so  also  if  the  lower  limbs  are  first  attacked, 

V.  Paralysh  due  to  Blood-Poisomng.-^A^  a  clear  diagnosis  of 
the  various  forms  of  paralysis  mferred  to  in  the  |>revious  pnges 
is  specially  of  importjince  with  regard  to  tlie  line  of  treatment  to 
be  adopted  in  any  particular  ca^se,  it  is  only  necessary  to  notice  I 
here  that  paralysis  may  be  due  to  blood-poisoning     Several  of  I 
those  forms  of  paralysis  have  been  already  noticed — c.  .7,,  paralyaia 
fmm  the  use  of  the  vetch  known  as  the  lathyims  sativus  (vol  L, ' 
p.  Hit;  aku  frona  lead-poisoning»  vol  I,  p.  795.     To  these  must  be 
added  paralysis  from  diphtheria,  vol.  i.,  p.  572;  also  paralysis  from 
syphilis,  vol.  i.,  p.  700). 

Treatment  of  the  Various  Forms  of  Palsy, — (L)  The  principles 
of  treatment  in  faciid  paralysis  having  been  already  indicated, 
there  remains  to  be  noticed  the  treatment  of  hemiplegia*  The 
object  to  be  aimed  at  in  the  early  treatment  of  hemiplegia  is  tn 
keep  down  the  frequency  and  force  of  the  heaH s  action. 

Strict  maintenance  of  the  horizontal  position  is  necessary;  and 
when  Consciousness  exists,  let  the  Mind  be  kept  tranquil  byi 
every  means.  Remove  any  local  Impediment  t<J  the  eiisy  flow  of] 
blood,  and  lot  the  head  be  slightly  raised,  sufficient  to  prevcjit 
gravitation  favouring  the  escape  of  blood  from  the  rujHnred 
vessels,  but  not  so  as  to  create  any  impediment  to  the  tlow,  and 
so  embarrass  the  action  of  the  heart.  Let  the  bowels  be  cleared 
out,  so  that  no  irritation  fi-om  them  may  operate  injuriously  on 
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the  brain.  In  so  doing,  enemata  ought  to  be  employed;  and 
failing  these,  castor  oil  or  calomel,  with  compound  jalap  powder, 
may  effect  an  eflScient  evacuation. 

With  regard  to  blood-letting,  the  late  Dr.  Todd  observes  there 
are  three  objects  to  be  attained, — (1.)  To  diminish  an  undue 
amount  of  blood  to  the  head ;  (2.)  To  check  haemorrhage,  or  to 
prevent  it;  and  (3.)  To  quiet  the  action  of  the  heart.  The  cir-^ 
cumstances  under  which  its  use  is  inadmissible  are  thus  defined 
by  him. 

If  the  patient  be  cold  and  collapsed ;  if  the  heart's  action  be 
feeble  and  intermittent;  if  there  be  an  anaemic  state;  if  the 
patient  be  of  advanced  age;  if  there  is  evidence  of  extensive 
disease  of  the  ai-terial  system  or  of  the  heart;  or,  lastly,  if  it  can 
be  ascertained  that  already  a  large  amount  of  haemorrhage  has 
taken  place  into  the  brain ; — these,  singly  or  conjointly,  are  reasons 
why  bleeding  ought  not  to  be  resorted  to.  If  none  of  these  objec- 
tions exist,  it  is  to  be  considered  whether  any  of  the  indications 
noticed  require  to  be  fulfilled,  and  whether  they  can  bo  fulfilled 
by  a  local  or  general  blood-letting.  Modem  investigations  show 
that  the  brain  is  not  generally  in  a  hypenemic  state ;  so  that  it  is 
chiefly  to  check  or  to  prevent  haemorrhage  that  bleeding  is  to  be 
resorted  to  in  such  cases.  The  sudden  or  rapid  abstraction  of  a 
moderate  quantity  of  blood,  either  from  the  arm  or  temple,  or  by 
skilful  cupping,  may  check  haemorrhage,  but  the  quantity  taken 
fthould  be  small;  and  so,  likewise,  the  quantity  drawn  ought  to  be 
moderate  if  it  is  desired  merely  to  lessen  the  frequency  and  force 
of  the  heart's  action.  "Generally,"  writes  Dr.  Todd,  "I  have 
come  to  the  conclusion  that,  in  cases  of  white  softening,  you  are 
less  likely  to  err  by  omitting  than  by  adopting  the  practice." 
Tlie  rigidity  of  the  muscles,  which  comes  on  very  early,  and  which 
indicates  an  inflammatory  process  going  on  i-ound  the  clot,  is 
to  be  combated  by  urinary  and  alvine  evacuants,  and  by 
counter-irritation.  It  is  not  desirable  to  interfere  in  the  later 
forms  of  muscular  rigidity.  With  regard  to  the  use  of  expedients 
for  promoting  the  restoration  of  the  paralyzed  Yimhs  to 
their  normal  conditions.  Dr.  Todd  writes  that  he  knows  of 
notliing  whicli  is  of  more  decided  benefit  than  a  regulated 
system  of  exercise — active  when  the  patient  is  capable  of  it, 
passive  when  he  is  not 
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Any  congestion  of  the  spinal  cord  must  be  diminished.  The 
patient  should  not  lie  on  bis  back,  but,  if  possible,  flat  on  bis 
belly;  tbo  arms  and  legs  being  encased  in  flannel,  and  placed  at 
a  lower  level  tlian  tbe  spine.  A  hot  douche  may  also  be  applied 
to  the  spine,  the  water  falling  from  a  height  of  at  least  four  or 
five  feet,  througli  a  tube  ihrfc-quarfers  of  an  inch  or  one  inch  in 
diameter;  and  its  temperature  should  be  between  98*^  and  100^ 
Fahr,  The  applications  should  be  continued  two  or  three  mLnutea, 
and  continued  daily  for  some  time.  Dri/  cuppijig  over  vai'ious 
parts  of  the  spine  may  also  be  of  service,  and  so  also  may 
blistei^,  moxas,  cauteries  (Browh-S^QUARD).  The  most  useful 
internal  remedies  are  those  which  tend  to  lessen  congestion 
in  the  cord,  namely,  belhidonna  and  ergot  of  rye.  Tbe  dose 
of  ergot  in  powder  is  at  first  three  grahia  twice  a  da^j  and 
gradually  the  d(^e  may  be  increamd  till  it  reaches  six  grains 
twice  a  day.  Belladoruia  may  be  applied  to  the  spine  in  the 
form  of  a  plaster  foitr  inches  xvide  and  six  or  mvtn  iridtes  long; 
and  if  no  amelioration  of  the  symptoms  follows  in  a  few  weeks, 
the  eairad  of  belladonna  may  be  given  in  doses  of  a  quarter  or 
atliird  of  a  grain  ttuice  daily;  and  if  after  six  or  eight  weeks 
of  this  treatment  no  improvement  is  observed,  Dr  Brown- 
Sequard  recommends  that  iodide  of  jiota&siiiTn  in  doses  of  five 
or  six  grains  twice  a  day  may  be  given  in  addition  to  the 
bdladonna.  If  meningitis  is  supposed  to  exist  along  wdth  chronic 
mj'^elitis,  then  the  iodide  of  potassiiim  should  he  given  from 
the  very  commencement,  along  with  the  bdladonnat  or  with 
B&xtU  comuturifi,  as  recommended  by  Dr,  Meiyon.  Sperma- 
torrha?a  may  be  relieved  by  pressure  applied  over  the  region  of 
the  prostate  (Tno^tAS  and  Meryok), 

To  prevent  atrophy  of  paralyzed  limbs,  the  application  of 
galvanic  currents  and  the  use  of  the  flesh  brush  are  recom- 
mended; and  when  cedema  of  the  limb  exists,  a  warm  bath 
to  the  part  every  night  is  of  service.  The  bowels  must  be 
kept  open,  and  if  anodynes  Bxe  required,  opium  should  be 
avoided,  and  hyoscyamus,  conium,  or  Indian  hemp  should  be 
used  instead,  Dr,  Brown-Sequard  recommends  hyoscyamus* 
Iodide  of  potassium  ought  to  be  taken  before  food  in  the  morn- 
ing, and  an  hour  before  dinner,  so  as  to  avoid  its  presumed 
decomposiUon  by  the  gastric  juice. 
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The  nutrition  of  the  spinal  cord  ought  to  be  improved  by  the 
daily  use  of  the  cold  douche;  and  sea  bathing  may  be  of 
service.  If  symptoms  of  irritation  do  not  exist,  belladonna  is 
not  to  be  given:  it  is  only  in  cases  of  congestion  that  it 
may  be  useful  in  diminishing  paralysis.  And  the  same  rule 
applies  to  ergot  of  rye.  Strychnine  increases  the  amount  of 
blood  in  the  spinal  cord.  It  may  be  employed  in  paralysis 
only  when  there  is  no  sign  of  irritation,  and  ought  to  be 
avoided  when  there  are  signs  of  congestion  or  imtation  (Brown- 
Sequard). 

In  cases  of  reflex  paraplegia  means  must  be  taken,  1st.  To 
diminish  the  external  irritation  which  causes  the  paralysis;  2d. 
To  improve  the  nutrition  of  the  spinal  cord  ;  3d.  To  prevent  the 
ill  effects  of  rest  on  the  paralyzed  nerves  and  muscles. 

In  cases  of  disease  of  the  urethra  or  prostate  an  injection  of  a 
solution  of  one  grain  of  the  extract  of  belladonna,  in  twenty 
dwps  of  laudanum,  is  to  be  made  into  the  urethra,  and  the 
injection  should  be  retained  for  half  an  hour,  or  even  an  lumr, 
after  which  som^  emollient  decoction  should  be  used,  such  as 
lintseed  tea,  to  wash  out  the  passage.  Every  two  or  three  days 
this  operation  should  be  repeated.  If  the  bladder  be  diseased, 
Dr.  Brown-Sequard  advises  a  solution  of  one  grain  of  the  extract 
of  belludonna,  in  twenty  drops  of  laudanum,  to  be  used  after 
a  complete  emission  of  urine;  and  if  the  prostate  is  enlarged,  a 
suppository  ought  to  be  put  at  times  into  the  rectum.  One 
of  the  best  suppositories  for  this  purpose  is  composed  of  the 
following  ingredients,  namely: — White  sugar,  white  soap,  and 
gum-arabic  in  powder,  of' each  three  grains;  opium,  in  powder, 
a  grain  and  a  half;  or  belladonnxi  extract  one  grain;  or  both 
combined.  Tliese  being  mixed  together,  the  mass  is  to  be  formed 
into  a  conical  shape,  and  being  dipped  in  melted  vxix,  is  ready 
to  be  introduced  when  required  into  tlie  rectum  (Simpson). 

When  the  irritation  causing  reflex  paraplegia  starts  from  the 
vagina  or  uterus,  a  pill  of  half  a  grain  of  the  extract  of  bella- 
donna, with  a  gmin  of  opium,  surrounded  by  a  piece  of  cotton 
wool,  is  to  be  introduced  into  the  vagina,  and  made  to  surround 
the  neck  of  the  womb.  By  means  of  a  thread  it  may  be  with- 
drawn 80  soon  as  the  pain  ceases  or  diminishes  (Trousseau, 
Brown-S]£quard). 
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Belladonna  ought  not  to  be  used  constantly.  Opium,  com- 
bined with  strychnia,  is  of  greater  use  in  reflex  paraljrsis ;  and 
of  all  remedies,  strychnia  is  J)est  suited  for  promoting  the  second 
indication,  which  points  to  increasing  the  nutrition  of  the  spinal 
cord.  The  dose  combined  with  opium  must  be  a  small  one — 
namely,  one-fortieth  to  one-thirtieth  of  a  grain  daily;  and 
when  used  alone,  its  dose  may  be  one4wentieih  of  a  grain; 
and  when  employed  together  with  belladonna,  its  dose  must  be 
still  larger. 

In  cases  where  there  are  no  congestion  nor  inflammation  of 
the  spinal  cord,  strychnia  ought  to  be  persistently  employed ;  but 
its  use  ought  to  be  suspended  at  once  whenever  it  produces 
spasms,  or  even  numbness  of  the  feet  in  getting  out  of  bed  in  the 
morning  (Brown-SM:quard).  SvXphur  baths  are  also  productive 
of  great  benefit. 

The  third  indication — ^namely,  to  prevent  the  ill  effects  of  rest 
on  the  paralyzed  nerves  and  muscles — ^is  best  met  by  the  employ- 
ment of  galvanism  and  shampooing  of  the  paralyzed  limba 
Two  or  three  applications,  of  ten  minutes  each,  in  a  week,  are 
suflScient ;  but  of  all  things  it  is  necessary  that  the  disease  caus- 
ing by  its  persistent  existence  the  reflex  paralysis  should  be  cured 
or  mitigated. 

The  treatment  of  the  progressive  forms  of  paralysis,  or  wasting 
palsy,  as  laid  down  by  Dr.  Roberts,  appears  to  be  chiefly  hygienic 
— namely,  methodical  exercise  and  douche  baths,  or  cold  mineral 
baths :  so  also  thermal  or  sulphur  baths  and  galvanism.  Fric- 
tions, with  stimulating  liniments  (such  as  camphor  liniment)  are 
also  favourably  spoken  of  Localized  electricity,  in  the  form 
known  as  "Faradisation,"  has  been  highly  spoken  of  (Duchenne, 
Gross,  Meyer,  Roberts,  Althaus).  "  Faradisation  "  consists  in 
the  employment  of  the  electricity  of  the  induced  or  secondary 
current  in  the  helix  round  the  magnet,  originally  discovered  by 
Faraday.  It  ought  to  be  practised  at  least  three  times  a  week, 
f9r  from  five  to  ten  minutes  each  time,  and  continued  at  least  a 
month  before  it  is  given  up,  if  negative  results  are  only  obtained. 
Every  muscle  ought  to  be  Faradised  in  a  special  manner,  accord- 
ing as  it  has  suffered  more  or  less  in  its  electric  contractility,  and 
nutritioa  The  power  of  the  current  ought  never  to  be  strong. 
When  the  sensibility  of  the    muscle    returns,  the    intensity  of 
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the  current  may  be  diminished.  Its  application  should  never 
be  protracted  beyond  ten  or  fifteen  minutes  at  the  most,  one 
minute,  on  an  average,  being  allowed  to  each  muscle,  or  dis- 
tributed over  several  at  a  time. 

Volta-Electric  machines  are  made  for  medical  purposes  by 
Messrs.  Stohver,  of  Dresden.  Magneto-electric  machines  are  to  be 
got  from  most  of  our  philosophicaf  instrument  makers.  The 
apparatus  for  applying  a  continuous  current,  as  modified  by  Dr. 
Althaus,  are  to  be  obtained  of  Messrs.  Legendre  &  Morin,  of 
Paris. 

If,  on  the  other  hand,  it  turns  out,  as  the  searching  examina- 
tions of  Mr.  Lockhart  Clarke  would  tend  to  show,  that  these 
forms  of  progressive  paralysis  or  "wasting  palsy'*  are  always 
associated  with  disease  of  the  spinal  cord,  the  efforts  of  treatment 
should,  in  the  first  instance,  be  directed  to  that  part  of  the  cord 
corresponding  to  the  connections  of  the  nerves  with  the  site  of 
lesions — the  line  of  treatment  to  be  pursued  being  determined  by 
the  general  symptoms.  With  reference  to  paralysis  from  poison, 
the  principle  of  treatment  must  be  that  by  elimination;  and  on 
this  subject  the  reader  is  referred  to  an  able  article  by  Dr. 
Easton,  Professor  of  Materia  Medica  in  the  University  of  Glas- 
gow, in  the  sixth  volume  of  the  Glasgow  Medical  Journal,  p. 
155,  et  paaaim, 

NEURALGIA— iV^cum/j/io. 

Definition. — Excruciating  pain,  which  returns  with  renewed 
violence  in  a  part,  after  periods  of  temporary  remission,  and 
which  is  helieved  to  he  due  to  some  unknown  morbid  state  of  the 
nerves  of  sensation — probably  defective  7ierrx>us  energy  (Anstie). 

Pathology. — The  affected  nerves  have  been  carefully  examined 
after  deatli  in  neuralgia,  and,  so  far  as  could  be  ascertained,  have 
been  found  healthy.  In  some  few  instances  some  morbid  appear- 
ances have  been  observed,  but  only  such  as  are  probably  acci- 
dental, or  the  conse(j[uenccs  of  the  long-continued  existence  of  the 
disease  itself,  as  redness  or  atrophy  of  the  ner\'e.  Painful  affec- 
tion of  the  nerves  have  occasionally  occurred  in  consequence  of 
cancer,  or  other  disejised  structure  of  the  brain.  The  labours  of  th(^ 
anatomist  have  therefore  thrown  little  light  on  this  affection,  and 
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consequently  the  essential  nature  of  neuralgia  is  not  yet  clearly 
determined. 

The  pain  of  neuralgia  is  distinct  in  character,  and  involves  the 
minimum  of  organic  change  in  the  affected  part,  while  the  whole 
circumstances  of  the  affection  (as  shown  by  Dr.  Anstie  in  his 
highly  suggestive  work  On  Stimulants)  point  to  lowered  vitality 
as  the  antecedent  cause  of  the  pain.  "The  general  bodily  health 
is  always  at  a  slow  point  when  the  attacks  occur,  and  the  nerves 
of  the  part  are  habitually  in  circumstances  which  must  tend  to 
lower  their  functional  activity."  Dr.  Anstie  gives  circumstan- 
tial evidence  of  this  in  his  own  case,  consisting  of  the  passive 
flow  of  tears,  the  hair  of  the  right  eyebrow  becoming  decidedly 
grey  at  a  point  exactly  opposite  the  supiu-orbital  nerve  (the 
one  affected).  These  he  regards,  and  justly,  as  so  many  indica- 
tions of  defective  nervous  energy.  Pain,  under  such  circum- 
stances, is  generally  the  direct  consequence  of  a  further 
depression  of  an  already  feeble  vitality  in  the  nerves  (Anstie, 
op.  cit,  p.  84). 

Symptoms. — Authors  generally  agree  that  the  most  superficial 
nerves  are  those  which  are  principally,  if  not  solely,  affected 
with  this  disease;  and  of  those  nerves  the  trifacial  is  of  all 
others  most  frequently  so,  its  particular  seat  in  that  set  of 
nerves  being  most  commonly  in  the  infra-m^bital,  the  supra- 
orbital,  or  the  inferior  maxillary  branches.  Next  to  the  tri- 
facial, perhaps,  the  femoro-popliteal  suffers  in  frequency.  Oc- 
curring in  the  branches  of  the  trifacial,  the  malady  is  known  as 
tic  douloureux. 

The  symptoms  being  similar  in  kind,  whichever  nerve  is  affected, 
modified  only  by  the  position,  connections,  and  distribution  of  the 
nerve,  it  is  proposed  to  treat  of  the  trifacial  neuralgia,  as  being 
the  more  usual  seat  of  this  affection. 

The  branches  of  the  trifacial  nerve  may  be  attacked  separately 
or  conjointly;  most  commonly,  however,  only  one  branch  is 
affected,  less  frequently  two,  and  the  case  must  be  severe  in 
which  the  three  branches,  or  the  w^hole  side  of  the  face,  is 
affected.  Nevertheless,  it  sometimes  so  happens,  extending  even 
over  the  summit  of  the  head,  and  over  the  temporal  region, 
by  the  deep  branch  of  the  fifth  pair,  which  emerges  to  the 
surface  anterior  to  the   external  meatus.     It  is  even  also  a^o- 
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ciated  with  a  similar  affection  of  the  occipital  branches  at  the 
same  time. 

The  attack  is  sometimes  sudden,  but  more  generally  it  is  pre- 
ceded by  a  dull  aching  pain  at  the  points  where  the  nerve  issues 
from  the  cranium,  or  becomes  superficial  After  this  threatening 
symptom  has  lasted  a  few  hours  or  a  few  days,  the  patient  is 
seized  with  a  violent  dai-ting  or  shooting  pain  in  the  course  of  the 
nerve,  returning  at  intervals — phenomena  which  are  characteristic 
of  the  disease.  The  paroxysm  is  short,  lasting  only  a  few  seconds 
or  a  few  minutes;  but  the  pain  is  perhaps  the  most  severe  that  the 
human  frame  is  capable  of  suffering.  Some  patients  have  com- 
pared it  to  an  electric  shock  of  great  intensity,  others  to  the 
conflagration  of  gunpowder,  and  others  to  the  intensity  and 
violence  of  a  fulminating  powder.  The  late  Dr.  Pemberton  was 
known  to  have  stamped  the  bottom  of  his  carriage  out  during  the 
paroxysm ;  and  Valleix  mentions  a  physician  who,  suffering  from 
this  disease,  was  induced,  by  excessive  agony,  to  make  deep  inci- 
sions into  his  face,  and  then  to  apply  the  actual  cautery  to  the 
wound ;  but  his  pain  not  being  mitigated  by  these  methods,  he 
several  times  attempted  suicide.  Even  in  mild  cases  the  patient 
often,  on  the  instiint  of  attack,  becomes  fixed  like  a  statue,  fearing 
to  move  a  muscle  or  a  limb,  lest  he  should  aggravate  the  pain  or 
reproduce  the  seizure.  Tliis  is  a  condition  common  to  many 
nervous  aficctions  attended  by  exciiiciating  pain,  such  as  angina 
pectoris. 

In  ciiscs  of  ordinary  intensity  the  effect  is  so  completely  limited 
to  the  nerve  that  the  skin  is  not  discoloured,  while  the  organs 
immediately  in  connection  with  it  are  little  affected,  the  eye, 
I>erhaps,  l)uing  only  watery,  the  nose  hot,  and  the  teeth  aching. 
In  severer  cases,  however,  and  where  the  disciise  affects  the  nerve 
generally,  or  the  whole  face  and  scalp,  the  condition  of  the  patient 
is  most  lamentable.  The  mouth  is  spasmodically  drawn,  as  in 
palsy,  so  that  the  saliva  flows  over  the  chin  and  neck,  or  the 
teeth  chatter  by  the  clonic  spasms  which  sometimes  attend  the 
disease.  The  saliva,  also,  is  increased  in  quantity  and  altered  in 
quality ;  for  in  cases  in  wlxicli  the  patient  is  afraid  to  clean  his 
teeth  lest  the  paroxysm  should  return,  the  whole  of  the  teeth  of 
the  lower  jaw  become  so  iucrusted  with  tartiir  as  to  fonn  one 
solid  mttss,  indicating  at  the  same  time  a  depraved  state  of  the 
digestive  organs.    The  eye  and  eyelid  are  likewise  frequently 
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convulsed,  the  conjunctiva  injected,  and  the  nose  discharges  a 
muciform  matter.  To  touch  even  the  hair  of  the  head  produces 
pain,  and  sometimes  the  affected  nerve  may  be  traced  by  a  red 
line  marking  its  course. 

The  recurrence  of  the  paroxysm  is  uncertain:  in  slight  cases 
it  may  return  only  once  in  a  few  weeks,  or  in  a  few  days; 
but  in  some  severe  cases  it  will  return  every  quarter  of  an 
hour,  every  five  minutes,  or  every  minute,  and  even  every 
few  seconds.  In  a  few  cases  the  paroxysms  occur  periodically, 
and  at  stated  intervals.  In  general,  however,  the  times  of 
recurrence  are  very  uncertain:  sometimes  the  patient  is  at- 
tacked with  great  violence  many  times  a  day  for  many  days 
or  weeks  together,  so  that  the  disease  is  almost  continuous; 
at  other  times  it  intermits  for  a  week,  a  month,  six  months, 
or  a  year. 

The  disease  is  situated  nearly  as  often  on  the  right  as  on  the 
left  side  of  the  face;  and  sometimes  on  both  sides.  Pressure  over 
the  diseased  nerve  rarely  increases  the  pain. 

The  exceptional  cases,  where  pain  is  relieved  by  pressure,  show 
that  the  conditions  causing  the  pain  have  their  site  to  the  central 
side  of  the  place  pressed  upon.  Such  cases  may  be  relieved  by 
division  or  removal  of  a  portion  of  the  nerve-trunk  at  the  part 
pressed  upon. 

The  duration  of  the  disease  is  uncertain.  In  some  cases 
it  terminates  after  a  few  paroxysms;  in  others  it  lasts  &om 
one  to  six  months;  and  in  some  cases  it  becomes  chronic,  and 
embitters  existence  during  the  whole  period  of  a  long  Ufa  It 
seldom  disappears  suddenly,  but  oscillates  with  a  decreasing 
intensity,  the  intervals  gradually  becoming  lengthened,  till  at  last 
the  disease  subsides. 

Causes. — ^The  remote  causes  of  this  class  of  affections  are  ex- 
tremely undetermined,  but  extremes  of  heat  or  cold,  or  sudden 
changes  from  the  one  to  the  other,  often  stand  in  the  relation  of 
cause  to  this  disease.  It  is  also  often  a  result  of  impaired  general 
health.  Thus  women,  after  profuse  monorrhagia,  or  after  child- 
birth, or  persons  recovering  from  fever  or  other  severe  disease, 
often  suffer  from  neuralgic  affections.  Arsenic  also  appears  to  be 
a  cause;  at  least  persons  who  have  attempted  to  poison  them- 
selves with  that  mineral  often  suffer  agonizing  pains  along  the 
course  of  the  nerves  of  the  limba    Blows  or  wounds,  or  the 
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pressure  of  an  aneurismal  or  other  tumor,  sometimes  seated  in  the 
nerve  itself,  are  also  causes  of  neuralgia. 

This  disease  is  more  common  in  men  than  in  women;  and  in 
women  it  occurs  rather  more  frequently  before  thirty  than  after- 
wards, especially  in  those  whose  menstruation  is  irregular  either 
as  to  time  or  quantity.  The  place  of  abode,  manner  of  living, 
trade,  or  profession,  and  as  far  as  has  been  traced,  hereditary 
predisposition,  have  little  influence  on  the  production  of  the 
disease. 

The  history  of  neuralgia  generally,  as  observed  by  Dr.  Anstie, 
on  the  large  scale  in  the  out-patient  room  of  an  hospital, 
confirms  the  idea  that  the  pain  is  due  to  defective  nervous 
energy.  Among  the  poor  and  laborious  classes  neuralgic  com- 
plaints are  numerous ;  and,  roughly  speaking,  they  present  three 
varieties: — (1.)  Neuralgia  of  the  head  and  face;  (2.)  Neuralgia 
inter coatalia;  (3.)  Sciatica.  The  great  majority  of  the  patients 
are  anaemic,  and  in  a  fair  sprinkling  of  cases  the  anaBmia 
is  obviously  connected  with  ague-poisoning  (Anstie,  op.  cit., 
p.  86). 

Diagnofds. — ^The  disease  to  which  neuralgia  bears  most  resem- 
blance is  rheumatism,  but  it  is  distinguished  from  it  by  the 
transitory  nature  of  the  attack,  and  by  the  absence  of  all  swell- 
ing. There  are  certain  points  of  the  face  which,  upon  being 
pressed  in  the  interval  of  the  paroxysm,  give  pain,  and  so  far 
furnish  phenomena  which  may  aid  in  a  differential  diagnosia 
Other  diagnostic  features  are  of  importance  to  be  noticed,  such 
as,  if  pain  exists — (1.)  Where  the  nerve  emerges  from  the  bone, 
as  at  the  supra-orbitary,  infra-orbitary,  and  mental  foramina,  in 
trifacial  neuralgia;  (2.)  Where  the  nerve  passing  through  the 
muscles  reaches  the  skin ;  (3.)  Where  the  nerve  terminates  in  the 
skin ;  and,  lastly,  Where  the  nerve  becomes  very  superficial,  oa 
the  peroneal  nerves. 

Prognosis. — ^This  disease  has  very  rarely  terminated  in  death, 
and  in  general  the  patient's  health  is  good  throughout  its  whole 
course. 

Treatment — A  practitioner  has  generally  some  mode  of  treat- 
ment which,  during  his  practice,  he  considers  specific  in  this 
disease.  SarsapariUa,  the  sulphate  of  iron,  the  carbonate  of  i/ron, 
arsenic,  mercury,  or  the  sulphate  of  guinia,  have  all  been  recom- 
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mended  with  coDfidence.  Bleediag,  eitbeF  local  or  geuenJ,  has 
liad  its  advocates,  while  its  opponents  affirm  this  operation  to  Im* 
always  useless  and  sometitnes  iDJurious.  There  can  be  no  ques- 
tion  that  the  disease  has  oft^n  subsided  lander  the  use  of  all  these 
various  remedies;  but  the  tendency  in  neumlgia  to  a  spontaneous 
intermission  is  so  great  that  it  is  doubtful  whether  in  any  case 
medicine  can  be  said  to  have  cured  it  Opiates  are  unquestion* 
ably  ser\^ceable  in  mitigating  the  sufierings  of  the  patient,  and 
perhaps  in  influencing  the  disease,  but  not  to  the  extent  generally 
supposed.  Belladonim,  both  internally  and  as  a  plaster,  may 
sometimes  relieve  the  pain.  Siramojiium  and  opium  have  a 
similar  temporary  cffocti  JBeUadonna,  and  perhaps  stmmoiuum, 
axe  bettor  than  opium  as  a  habitual  remedy,  and  they  appear  to 
have  done  occasionally  good.  Ghlmvdyne  is  also  to  be  recom- 
mended, the  Cfjmposition  of  which  has  been  determined  by  th© 
Phaimaceutical  Society,  and  a  formula  for  which  is  given  in 
voL  L,  p.  502. 

The  remedies  of  most  valno  are  the  diffusiWc  stimulants,  such 
as  sal  volaiile,  hot  tea»  quinine  in  a  full  dose,  alcohol  in  small 
doscfl,  blistering  fluid  to  the  skin  immediately  over  the  painful 
nerves.  These  remedies  act  by  increasing  the  supply  of  blood  to 
the  painful  nerve,  and.  pw  tanto,  heightening  its  vital  energy 
(Anstie,  op.  cit,  p.  84).  Tlio  most  speedy  way  of  obtaining  a  tem- 
poral ry  relief  is  certainly  the  application  of  a  local  stimiUant^  and 
more  especially  of  some  volatile  agents  such  as  mustard,  or,  still 
better,  chloroform  diluted  with  seven  parts  of  some  simple  lini- 
ment (Akstie).  a  rapidly  acting  blistering  fluid  is  still  more 
effective.  But  the  more  profoundly  the  general  health  has  been 
affected,  and  especially  the  greater  the  degree  of  aniemia,  thtj 
more  necessary  is  it  to  join  with  the  use  of  stimulants  (both  local, 
such  as  above  mentioned,  and  general,  such  aa  the  ca/rbonate  and 
muriaie  of  ammonia,  taken  in  Jive  and  ten  grain  doses  respec- 
tively), a  treatment  directed  to  improving  the  condition  of  the 
blood  by  "  food  t-onica/'  such  as  cod-liver  oil.  arsenic,  or  steeh  or  a 
ciimbination  of  some  of  them,  joined  with  the  use  of  local  stimuln- 
tion,  by  means  of  frictions  with  diluto  chlorofonn,  and  the  mani- 
pulations of  the  scientific  *'s}mm}x>o€r"  (Anstie.  op.  eit,  p.  87).  Dr. 
Radelifle  reixirts  favourably  of  the  hypoijhoitphite  of  ^oila,  and 
believes  that  the  pfimpfioTUM  of  this  salt  acts  directly  as  a  food  to 
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the  nervous  tissue.  The  subcutaneous  injection  of  small  doses 
(^  to  i  of  a  grain)  of  morphia  will  give  temporary  relief,  and  is 
especially  useful  to  those  patients  who  are  obliged  to  go  through 
an  ordinary  day  of  labour  (Anstie,  op,  cit,  p.  87). 

When  these  or  other  general  remedies  have  proved  insufficient, 
recourse  has  been  had  to  local  remedies.  The  most  efficient  of 
these  applications  is  the  alkaloid  aconUina  rubbed  upon  the 
pained  part  in  the  form  of  an  ointment,  in  the  proportion  of  one 
or  two  grains  to  one  drachm  of  lard.  Morphia  similarly  used,  and 
blisters,  have  also  often  exercised  a  beneficial  effiict  upon  the 
disease.  Holding  the  head  over  steam  and  the  warm  bath  are 
equally,  or  even  more  beneficial  in  cjises  of  facial  neuralgia.  The 
belladonna  plaster  is  also  a  favourite  application. 

When  general  and  local  applications  are  unsuccessful,  the  cause 
is  often  sought  for  in  a  diseased  tooth  or  stump,  and  in  a  vevyf&w 
instances  an  exostosis  of  the  stump  has  been  discovered,  removed, 
and  the  disease  cured.  More  commonly,  however,  even  when  the 
patient  submits  to  have  every  tooth  in  his  head  drawn,  no  relief 
or  benefit  has  resulted. 

Besides  extracting  a  tooth,  or  teeth,  the  division  of  a  nerve  is 
sometimes  had  recourse  to,  but  even  this  operation  is  very 
uncertain. 

PARALYSIS  OF  THE  NERVES  OF  SENSATION— ^luw^Ae^ia. 

Definition. — The  term  ancesthesia  implies  a  diminution  or  loss 
of  function  in  a  sensory  nerve,  from  its  nervous  force  being 
reduced  or  destroyed. 

Pathology. — Sensibility  admits  of  varying  degrees,  being  dif- 
ferent at  different  parts  of  the  cutaneous  surface,  as  proved  by 
the  experiments  of  Weber.  His  mode  of  experimenting  may  be 
adopted,  as  already  noticed,  as  a  practical  means  of  diagnosis  in 
paralysis  of  sensation. 

Anaesthesia  most  commonly  occurs  as  an  immediate  antecedent 
of  motor  palsy,  or  coincident  with  it,  and  also  exists  in  various 
parts  of  the  body  independent  of  paralysis  of  motion.  It  varies 
in  extent  from  a  mere  numbness  of  the  parts  to  a  complete  loss 
of  sensatioa  The  cutaneous  nerves  are  those  most  frequently 
affected,  and  from  this  cause  the  disease  most  usually  attacks  the 
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internments  of  a  portion  of  the  trunk,  or  of  ao  artHj  or  a  leg,  or 
Bome  ptirtitm  t>f  the  extreiuitjo^,  and  also  the  whole  face  or  jMu-ts  of 
the  face. 

The  most  important  form  in  which  insensibnitj  comes  under 
the  notice  of  the  practical  physician  is  that  known  as  FACIAL 
An.esthesla,  It  eonsi.^ts  in  a  delicieot  or  entire  loss  of  sensihilitr 
in  the  pai'ts  supplied  by  the  fifth  pair  of  nerves. 

Symptoms  and  PiafnOBis  of  the  Seat  of  Lesion. — (1.)  The  more*  the 
anajsthesia  is  confined  to  single  filaments,  the  more  peripheral  is 
the  seat  of  lesion,  (2,)  If  the  loss  of  sensation  affects  a  portion  of 
the  facial  surface,  together  with  the  corresponding  cavity  of  the 
face,  the  disease  may  be  presumed  to  involve  the  sensory  fibres  of 
the  fifth  pair  bt^fore  they  separate,  or  one  of  the  main  divlaioiis 
after  its  ]>assage  through  its  cranial  foramen.  (3*)  When  the 
antire  sensific  tract  of  the  fifth  nerve  has  lost  its  sensation, 
associated  with  derangements  of  the  nutritive  functions  in  tlte 
aflbeted  parts,  the  Gasserion  ganglion,  or  the  nerves  in  its  im- 
mediate vicinity,  may  l>e  the  seat  of  the  disease.  (4.)  If  tfjo  fifth 
nerve  is  complicated  with  disturbed  functions  of  adjoining  cere- 
bral nerves,  it  may  be  presumed  that  the  lesion  is  sitmited  at 
the  base  of  the  brain  (Romderq). 

The  symptoms  may  develop  themselves  gradually,  or  may  come 
on  suddenly^  and  are  not  unfrequently preceded  by  neuralgia;  and 
owing  to  the  differences  in  the  seat  of  lesion,  what  may  seem 
to  be  a  )M?rmaneDt  symptom  in  many  is  absent  or  less  marked  in 
others.  It  is  frequently  complicated  with  facial  palsy  of  the 
portia  du7Xi  of  the  seventh  nerve.  In  a  well-marked  case  the 
symptoms  may  be  generally  stated  to  be  loss  of  tactile  sensibility 
of  the  parts  supplied  by  the  nerve — namely,  the  integuments  of 
the  cheek  and  side  of  the  head,  the  eyelids,  conjunctiva^  tongue, 
Schneider'ian  membrane, — accompanied  by  loss  of  taste  on  the 
side  of  the  tongue  which  is  affected,  frequently  by  loss  of  smell 
and  hearing,  and  by  inflfunmation  of  the  eye,  terminating  in 
ulceration  of  the  cornea^  and  by  no  means  uncommonly  in  total 
dLiorganization  of  the  globe.  Paralysis  and  wasting  of  tlie  deep 
muscles  of  mastication  are  also  sometimes  associated.  The  mtd 
nature  of  the  affection  may  escape  notice  if  the  attention  is 
directed  solely  to  any  one  prominent  symptom,  such  as  oph- 
thalmia.   The  disease  makea  its  onset  in  two  or  thi-ee  waya     It 
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is  often  sudden,  preceded  by  a  slight  perversion  of  sensibility, 
or  by  a  tingling  sensation,  frequent  attacks  of  headache,  and 
pains  in  the  occipital  region  and  side  of  the  face.  Dimness  of 
vision  is  so  prominent  a  symptom  in  some  cases  that  loss  of 
sensibility  may  not  at  first  attract  attention.  Of  twenty-four 
cases,  vision  was  affected  in  fifteen,  hearing  in  nine,  and  smell 
in  six  (Dr.  J.  B.  Cowan  in  Oldsgow  Med,  Journal,  No.  II.,  July, 
1853). 

There  are  two  important  features  in  facial  anaesthesia  worthy 
of  special  notice — namely,  1st.  That  the  parts  do  not  waste  as  in 
muscular  palsy;  2d.  That  though  the  parts  are  insensible  to  touch, 
they  still  remain  sensible  to  changes  of  temperature,  and  to  pain 
arising  from  inflammation  in  the  nerve  itself 

Causes. — ^The  ana3sthesia  may  result  from  disease — (1.)  Of  the 
cerebrum  where  the  fifth  nerve  takes  its  origin;  2.  Of  the  nerve 
within  the  cranium;  (3.)  Of  the  nerve  after  it  has  emerged  from 
the  cranium :  and  according  to  the  seat  the  symptoms  vary. 

The  disease  may  be  a  consequence  of  some  injury,  such  as  the 
extraction  of  a  tooth,  as  frequently  happens  to  the  submental 
branch,  which  conveys  sensation  to  half  the  lower  lip. 

Dissections  show  that  condensation,  atrophy,  softening,  and  the 
pressure  of  tumors  are  the  morbid  conditions  out  of  which  the 
anaesthesia  springs.  So  varied  are  the  sources  whence  the  anaes- 
thesia results,  that  its  treatment  can  only  be  palliative,  and 
directed  towards  mitigation  of  the  symptoms.  Spontaneous  cures 
are  said  not  to  be  unfrequeni  The  local  applications,  such  as 
blisters,  leeching,  and  cupping,  are  said  to  have  been  sometimes 
useful,  combined  with  the  administrations  of  purgatives. 


CHAPTER  VIII. 


ON  THE  PATHOLOGY  AND  DIAGNOSIS  OF  DISEASES  OP  THE  HEART 
AND  LUNGS — OF  THE  THORAX  GENERALLY — ^ITS  CONTENTS  AND 
PARIETES. 

The  disea.ses  of  the  heart  and  lungs  are  especially  recognized  and 
appreciated  by  symptoms,  local  and  constitutional,  as  well  as  by 
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stvcalled  physical  signs;  and  it  is  necessary  to  notice,  in  some 
preliminary  sections,  certain  topics,  a  knowledge  of  which  is 
essential  to  the  accurate  diagnosis  of  these  diseases. 


Section  I. — Relation  of  the  Thoracic  Viscera  to  the 
Walls  of  the  Chest. 

(A.)  Regions  of  the  Thorax. 

In  order  to  enable  the  student  and  physician  accurately  to 
describe  and  record  their  observations,  and  more  conveniently  to 
communicate  to  others  precise  information  respecting  the  seat 
and  signs  of  internal  diseases,  it  has  been  customary  to  map  out 
the  exterior  surface  of  the  chest  and  abdomen  by  lines  into 
different  compartments  termed  regions.  These  lines  have  not 
always  been  drawn  in  the  same  manner;  and  therefore,  on  the 
contrary,  there  has  ever  existed  great  discrepancy  among  writers 
and  teachers  in  this  and  other  countries  respecting  the  number, 
the  extent,  and  the  names  of  the  regions  defined  by  such  lines. 
The  regions  are  quite  arbitrary,  and  the  lines  described  upon  the 
surface  are  understood  to  correspond  with  imaginary  planes 
passing  towards  the  centre  of  the  body.  The  points  or  land- 
marks  on  the  surface  through  which  these  lines  are  drawn  ought 
to  be  at  once  fixed  points  and  obvious  to  the  senses;  so  that 
the  boundaries  and  contents  of  every  region  may  be  accurately 
defined,  with  the  view  of  localizing  physical  signs  as  precisely 
as  possible. 

As  it  is  necessary  that  a  complete  inspection  of  the  body 
shall  take  in  simultaneously  the  abdomen  and  the  chest,  the 
topography  of  these  regions  is  generally  given  together;  and 
the  annexed  regional  plans  of  the  trunk  are  those  devised  by 
Mr.  Paxton,  of  Oxford;  and  given  by  the  late  Sir  John  Forbes, 
in  his  excellent  paper  "On  the  Exploration  of  the  Chest  and 
Abdomen,"  in  the  first  volume  of  the  Cyclopcedia  of  Practical 
Medicine*      Prominent  points  of  the  skeleton  are   here  made 

*  To  £Acilitate  accuracy  in  this  method  of  recording  physical  signs,  blank  oat- 
lines  of  the  tmnk  of  the  body  were  first  used  by  Piorry,  and  more  recently 
they  have  been  largely  used  both  in  clinical  teaching  and  in  recording  cases  for 
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the  basis  of  the  system  by  which  the  regions  are  mapped  out  by 
vertical  and  horizontal  lines.  The  descriptions  of  the  boundaries 
and  contents  of  the  regions  have  been  compiled  on  the  autho- 
rities of  Sibson,  Walshe,  Parkes,  Lyons,  Fuller,  Quain,  and 
Sharpey. 

The  vertical  lines  having  relation  to  the  chest  are  eight  in 
number,  and  run  as  follows — (1.)  Along  the  middle  of  the 
sternum,  from  its  upper  to  its  lower  end;  (2.)  From  the  acromial 
end  of  the  clavicle  to  the  external  tubercle  of  the  pubes  (right 
and  left) ;  (4.)  Along  the  spinous  processes  of  the  cervical  and 
dorsal  vertebrae ;  (5.)  Along  the  posterior  or  spinal  border  of  the 
scapulae,  from  the  clavicular  transverse  line  to  the  mammary 
transverse  line.     (See  figs.  5,  6,  and  7.) 

The  horizontal  or  transverse  lines  are  four  in  number,  and 
are  as  follows: — (1.)  Around  the  lower  part  of  the  neck, 
sloping  downwards  to  the  upper  end  of  the  sternum  anteriorly, 
and  to  the  last  cervical  vertebra  posteriorly ;  (2.)  Around  the 
upper  part  of  the  chest  in  the  line  of  the  clavicles ;  (3.)  Around 
the  middle  of  the  chest  by  the  lower  edge  of  the  third  rib, 
above  the  line  of  the  male  nipple,  and  touching  the  inferior 
border  of  the  scapulae  behind;  (4.)  Around  the  lower  part  of 
the  chest,  on  a  level  with  the  xyphoid  cartilage.  (See  figures  as 
before.) 

By  these  lines  the  lower  part  of  the  neck  and  the  chest  is 
divided  into  three  horizontal  and  eight  vertical  bands;  and  by 
the  intersections  of  these  lines  various  compartments  or  regions 
may  be  indicated. 

publication,  by  Professors  Bennett,  in  Edinburgh,  Gairdner,  of  Glasgow,  and 
Beale,  of  London ;  the  latter  of  whom  has  especially  described  the  great  advan- 
tages from  their  use,  in  the  sixth  number  of  the  valuable  Archives  which 
he  publishes  (voL  ii.,  p.  97).  The  outlines  merely  of  the  trunk  (without  the 
dotted  lines  and  the  numbers)  given  in  the  text  to  illustrate  the  topography 
of  the  chest  and  abdomen  have  been  engraved  on  wood;  so  that  the  student 
can  readily  indicate  the  areas  of  physical  signs  by  pencil,  ink,  or  coloured  chalk 
lines. 

My  publishers  inform  me  that  they  are  prepared  to  supply  ^^  blank  copies 
of  these  outlines,  at  the  cost  of  one  shilling  and  8ix|)ence,  under  the  following 
title:— 

''Outline  Figures  for  Indicating  the  Areas  of  Physical  Signs  in  the  Clinical 
Diagnosis  of  Disease;*'  for  the  use  of  Students  and  Practitioners  of  Medicine. 
Arranged  by  Wiluam  Aitken,  M.D.,  &c.    Charles  GrifiGin  k  Co. 
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REGIONS  OP  THE  THORAX. 
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The  most  useful  arrangement  of  the  compartments  and  nomen- 
clature of  the  regions  is  as  follows: — 

Anterior,  lateral,  and  posterior  regions  being  recognized,  the 
aiiterioT   are    named   the    supra-clavicular,  clavicular,   infra- 


Fig.  8. 

claviculiir,  iiutmvuiry,  inJm-ToaraYaary,  supiu-sternal,  auperlor 
sternal,  and  inferior  stei^rval. 

The  lateral  regions  are, — the  axillary  and  the  infroroxillary. 

The  j)ostf^rior  regions  are, — the  supiu-spinous  region;  the 
infra-spiruyus  region  (sometimes  called  the  scapular) ;  the  inter- 
scapular; the  infra-scapular  (sometimes  called  the  upper  dorsal). 
Of  these  regions  the  three  sternal  are  single,  all  the  rest  are 
double. 

The  Sapra-Clavicular  Region  is  a  small  triangular  space  above 
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the  clavicle  on  either  side,  with  its  base  internally  at  the  trachea, 
its  apex  towards  the  outer  end  of  the  clavicle,  and  bounded  below 
by  the  upper  edge  of  that  bone.  A  line  drawn  from  the  outer 
part  of  the  clavicle  to  the  upper  rings  of  the  trachea  will  limit  its 
upper  border. 


In  this  region  is  found  the  triangular  apex  of  the  lung 
(figs.  8,  9),  sometimes  reaching  on  the  right  side  a  little  higher 
than  on  the  left,  with  portions  of  the  subclavian  and  carotid 
arteries,  and  of  the  subclavian  and  jugular  veins.  The  floor 
of  this  region  internally  is  formed  by  the  upper  surface  of  the 
first  rib. 

The  Clavicular  Begion  is  very  narrow  and  oblong,  correspond- 
ing to  the  inner  two-thirds  of  the  collar-bone.     Behind  the  bone 
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lies  on  both  sides  lung-substance;  but  on  the  right  side,  at  the 
sterno-clavicular  articulation,  is  the  innominate  artery,  and  the 
subclavian  artery  crosses  the  region  at  its  outer  edge;  on  the  left 
side  the  carotid  and  subclavian  arteries  pass  upwards,  almost  at 
right  angles  to  the  bone. 

The  Infra-Clavicular  Begions  are  nearly  square,  corresponding 
to  No.  2  in  the  figures  already  referred  to.  Each  region  (right 
and  left)  is  bounded  above  by  the  inferior  borderof  the  clavicle ; 
below  by  the  lower  border  of  the  third  rib,  where  it  joins  the 
cartilages  of  the  sternum ;  it  is  bounded  on  the  outside  by  the 
vertical  line  passing  from  the  acromial  end  of  the  clavicle  down- 
wards toward  the  external  tubercle  of  the  pubes  (on  either  side) ; 
on  the  inner  side  the  subclavian  region  is  bounded  by  the  edge  of 
the  sternum. 

Within  these  limits  are  placed  the  upper  lobe  of  the  lung  on 
both  sides,  close  to  the  sternal  border  of  the  region.  On  the 
right  side  lie  the  superior  vena  cava,  and  a  portion  of  the  arch  of 
the  SLoriii.  On  the  left  side,  close  to  the  sternum,  is  the  edge  of 
the  pulmonary  artery. 

The  inferior  border  of  the  region  on  the  left  side  corresponds 
to  a  portion  of  the  base  of  the  heiirt;  while  part  of  the  right 
auricle  occupies  the  inferior  corner  of  the  region  towards  the 
sternum  on  the  right  side. 

The  Mammary  Region  (No.  3,  figs.  5,  6,  and  7)  has  also  a 
square-like  form,  and  is  bounded  above  by  the  line  passing 
through  the  lower  border  of  the  third  rib,  where  it  joins  the 
cartilages  of  tlie  sternum  below,  by  the  line  passing  transversely 
on  a  level  with  the  xyphoid  cartilage  (its  upper  border) ;  outside 
by  the  vertical  line  passing  to  the  outer  tubercle  of  the  pubes 
(on  either  side);  and  on  the  inner  aspect  by  the  edge  of  the 
sternum. 

Tlie  contents  of  the  mammary  regions  differ  greatly  on  the 
two  sides. 

On  the  right  side  the  lung  lies  throughout  immediately  under- 
neath the  ribs.  Its  inferior  border  turns  off  almost  at  right 
angles  from  the  sterhum,  at  the  cartilage  of  the  sixth  rib, 
whence  its  thin  sharp  border  gently  slopes  outwards  and 
downwards,  so  as  to  occupy  the  lower  part  of  the  region 
when   the  diaphragm  is  depressed.     But  when  the  diaphragm 
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is  elevated,  the  liver  rises  into  this  region  up  to  the  fourth 
interspace.  The  fissure  between  the  upper  and  middle  lobes 
of  the  right  lung  passes  upwards  and  backwards  obliquely 
across  the  region  from  about  the  fourth  cartilage.  The  fissure 
between  the  middle  and  lower  portion  passes  in  the  same 
direction  from  the  fifth  interspace.  A  portion  of  the  right 
auricle,  also  a  portion  of  the  right  and  superior  angle  of  the  right 
ventricle,  lie  between  the  third  eLad  fifth  ribs  close  to  the  sternum, 
in  the  right  mammary  I'egion. 

On  the  left  side,  at  about  the  level  of  the  fourth  cartilage,  the 
anterior  edge  of  the  left  lung  passes  obliquely  downwards,  having 
abruptly  left  the  edge  of  its  fellow  on  the  opposite  side,  so  as  to 
expose  a  free  space  of  variable  size  for  the  heart  (fig.  10). 
The  edge  of  the  left  lung  thus  reaches  the  fifth  rib ;  whence  it 
comes  inwards  and  downwards  to  opposite  the  sixth  rib  or  inter- 
space, whence  it  finally  passes  nearly  horizontally  outwards  and 
downwards  into  the  lateral  region.  The  anterior  point  of  division 
of  the  lobes  of  the  left  lung  lie  about  the  fifth  interspace,  below 
the  nipple.  The  left  auricle  and  the  left  ventricle,  with  a  small 
portion  of  the  right  ventricle  about  the  apex,  lie  in  the  left 
mammary  region;  the  apex  of  the  heart  generally  lying  imme- 
diately above  the  siidh  costal  cartilage  (fig.  8,  and  fig.  11  under 
the  description  of  the  heart,  a  little  farther  on). 

The  Infra-Mammary  Region  has  a  somewhat  triangular  form. 
Its  boundary  alone  is  defined  by  the  lower  bounding  line  of  the 
mammary  region  on  each  side;  below,  by  the  margins  of  the 
false  ribs;  inside,  by  the  xyphoid  cartilage  or  middle  line;  and 
outside,  by  the  extension  of  the  line  from  the  acromial  end  of  the 
clavicle  to  the  outer  tubercle  of  the  pubes  on  either  side. 

On  the  right  side  this  region  contains  the  liver,  with  the  edge 
of  the  lung  overlapping  it  in  fi-ont,  to  a  variable  extent  during 
full  inspiration. 

On  the  left  side  the  stomach  and  anterior  edge  of  the  spleen 
rise  as  high  as  the  aiaih  rib  in  this  region;  and  towards  the  inner 
portion  of  the  region  the  left  lobe  of  the  liver  lies  in  front  of  the 
stomach. 

The  Supra  or  Post-Sternal  Region  is  a  small  hollow,  bounded 
below  by  the  notch  of  the  sternum,  and  laterally  by  the  atemo- 
mastoid  muscles. 
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The  trachea  almost  completely  fills  this  region;  but  on  the 
right  side  the  innominate  artery  lies  at  the  lower  angle;  and  in 
some  persons  the  arch  of  the  aorta  reaches  its  lower  border  just 
at  the  notch  of  the  sternum,  where  it  may  be  felt  pulsating.  The 
region  contains  no  lung. 

The  Upper  or  Superior  Sternal  Segion  comprehends  that  portion 
of  the  breast  bone  which  is  superior  to  the  lower  border  of  the 
third  rib. 

It  covers  the  left  and  a  small  portion  of  the  right  innominate  vein. 
The  superior  cava  runs  along  its  right  edge;  the  ascending  and 
transverse  portions  of  the  arch  of  the  aorta;  the  pulmonary  artery 
from  its  origin  to  its  bifurcation;  the  aortic  valves  near  the  lower 
border  of  the  third  left  cartilage  at  its  junction  with  the  sternum, 
or  midway  between  the  mesial  line  and  the  left  edge  of  the  ster- 
num (the  pulmonary  valves  being  a  little  higher  than  these,  more 
near  the  surface,  and  quite  at  the  left  of  the  sternum);  and  lastly, 
the  trachea,  with  its  bifurcation,  on  the  level  of  the  second  riba 
The  remains  of  the  thymus  gland,  with  areolar  tissue  and  &Li, 
lie  in  front  of  these  parts,  between  the  lateral  pleural  boundaries 
of  the  upper  V-shaped  portion  of  the  anterior  mediastinum,  thus 
separating  the  edges  of  the  lungs  above  towards  their  apices. 

The  Lower  or  Inferior  Sternal  Region  comprehends  the  remainder 
of  the  sternum  which  lies  below  the  level  of  the  lower  margin 
of  the  third  rib.  It  contains  the  greater  portion  of  the  right 
ventricle,  with  the  infundibulum  of  the  pulmonary  artery,  and  a 
small  part  of  the  left  ventricle.  The  mitral  valve  is  situated 
towards  the  upper  end  of  this  region,  close  to  the  left  edge  of  the 
sternum,  on  a  level  with  the  fourth  stemo-costal  articulation;  the 
tricuspid  valve  lies  nearer  the  middle  line,  and  more  superficially. 
The  edge  of  the  right  lung  descends  vertically  along  the  middle 
line,  and  at  the  upper  part  of  the  region  is  a  small  portion  of  the 
left  lung.  Inferiorly  and  deeper  seated  is  a  portion  of  the  liver, 
and  sometimes  of  the  stomach,  while  the  line  of  union  of  the 
heart  and  liver  corresponds  with  where  the  diaphragm  intervenes. 

The  Axillary  Begion  (figa  5  and  6,  No.  7)  extends  from  the 
apex  of  the  armpit  above  to  the  line  continued  which  marks 
the  inferior  border  of  the  infiu-clavicular  region.  In  front  it  is 
bounded  by  the  posterior  border  of  the  infiu-clavicular  region,*  and 
it  extends  to  the  external  edge  of  the  scapula?  behind  on  either 
side     The  region  ct^n  only  be  brought  into  view  by  lifting  the 
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arm  over  the  bead,  or  by  carr3nng  it  away  from  tlie  side  (as  in 
fig.  6),  The  region  is  hidden  (as  in  fig.  5)  when  the  arm  ia  at 
rest  by  the  side.  It  comprehends  portions  of  the  upper  lobes  of 
tho  lungs,  a  great  volume  of  lung-substance,  and,  mora  deeply 
BCJited,  large  bronchi. 

The  Infra-Axillaiy  Begiom  (figBv  5  and  6,  No.  8)  is  bounded 
above  by  the  region  already  defined;  anteriorly,  by  the  mammary 
region;  posteriorly,  by  the  scapula;  and  below  it  extends  to  thts 
mai^ns  of  the  riba. 

It  contains  on  both  sidea  the  lower  edge  of  the  lung,  sloping 
downwards  from  bcfor^i  to  behind  On  the  right  side,  also,  is  the 
liver,  between  which  and  the  walls  of  the  chest  is  interposed  a 
thin  layer  of  lung- substance  during  a  full  inspiration.  On  the 
left  side  m  the  spleen  and  stomach. 

The  Sapra-BpiaotLs  Begions  have  the  same  bauudaries  as  the 
superior  fossie  of  the  scapulas,  and  coiTespond  to  the  posterior 
surfaces  of  the  apices  of  the  lungs  (figs.  7  and  9,  No,  1). 

The  Infta-Spinous  RegioHf  sometimes  called  the  Seapidar  (figa  53 
7  and  9,  No.  12),  It  is  identical  with  the  lower  fossa  of  the 
scapula.     It  covers  litng-substance* 

The  Inter-Scapol^  Eegion  (right  and  left)  lies  between  the 
inner  margin  of  the  scapulte,  divided  into  a  right  and  a  left 
region  by  tlie  vertebral  column,  from  the  second  to  the  sixth 
dorsal  vertebra. 

It  covers  lung-substance  on  each  side  of  the  median  line,  the 
main  bronchi,  and  bronchial  glanda  On  the  left  side  is  the 
oesophagus;  and  from  the  third  or  fourth  vertebra  downwards  is 
the  descending  aorta.  The  bifurcation  of  the  trachea  takes  placo 
at  the  middle  line  between  the  two  regions,  but  indming  rather 
to  the  right  side  (figs,  7  and  9,  No.  13). 

The  Infra^Soapular  or  Lower  Dorsal  is  bounded  by  the  contin* 
uity  of  the  transvei-so  line,  which  forms  the  inferior  boundary  of 
the  infra-clavieular  region,  and  which,  being  coniinued  behind* 
crosses  the  inferior  angles  of  the  scapulae  and  seventh  dorsal 
vertebra.  It  extends  below  as  &r  as  the  twelfth  rib,  correspond- 
ing to  the  tmnsveiise  line,  carried  round,  which  formed  the  lower 
boundary  of  the  in/iu-mamrmiry  region  in  front 

As  low  as  the  eleventh  rib  lie  the  lungs.  On  the  right  side, 
from  the  level  of  the  eleventh  rib,  extending  downwards,  is  tlie 
liver.     On  the  left  is  the  spleen,  occupying  some  of  the  outer 
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portion  of  the  region ;  while  the  intestines  occupy  some  of  the 
inner  part  of  the  region.  Close  to  the  spine,  on  the  left  side, 
is  the  descending  aorta;  and  on  both  sides,  close  to  the  spine,  is 
a  small  portion  of  kidney  (figs.  7  and  9,  No.  14). 

(B.)  Situatimi  of  the  Organs  in  the  Thorax. 

The  outer  bou7idary  of  each  lung  is  marked  by  a  line  passing 
obliquely  downwards-  and  outwards  from  a  little  outside  the 
centre  of  the  clavicle  towards  the  axilla,  and  then  vertically  at  a 
variable  distance  outside  the  nipple.  Each  lung  rises  from  half 
an  inch  to  an  inch  and  a  half  above  the  clavicle,  the  relative 
height  being  unequal  but  variable.  The  inner  margin  of  each 
lung  passes  downwards  and  inwards  from  the  apex,  and  meets 
with  the  inner  margin  of  the  other  lung  at  the  middle  line,  at  a 
point  between  the  first  and  second  cartilages,  or  at  the  second. 

The  inner  margin  of  tJte  right  lung  continues  vertically  down- 
wards along  the  centre  of  the  sternum,  or  inclining  a  little  to  the 
left  side,  as  far  as  the  attachment  of  the  xyphoid  caiiilage  (fig.  10). 

The  inner  margin  of  the  left  lung  leaves  the  right  at  a  point 
between  the  fouHh  cartikcgea,  or  a  little  higher  or  lower  than  this, 
and  passes  nearly  transversely  outwards  for  a  short  distance  in  the 
direction  of  the  fouHh  costal  cartilage.  It  then  runs  obliquely 
downwards  and  backwards  in  the  course  of  a  line  drawn  from  the 
centre  of  the  fouHh  costal  cartilage,  half  an  inch  to  one  inch  inside 
the  left  nipple,  as  low  as  the  seventh  rib  (fig.  10). 

The  lower  boundary  of  tfte  right  lung  passes  somewhat  obliquely 
and  then  transversely  from  the  attachment  of  the  xyphoid  to  the 
sternum,  across  the  cartilages  of  the  sixth  and  seventh  ribs  back- 
wards to  the  spine,  which  it  touches  on  a  level  with  the  tenilt, 
eleventh,  or  twelfth  dorsal  vertebne  (fig.  9). 

The  lower  boundary  of  the  left  lung  is  a  little  lower  than  that 
of  the  right,  and  passes  backwards  from  the  point  indicated  on 
the  seventh  rib,  to  strike  on  the  spine  at  a  point  usually  a  little 
lower  than  that  on  the  right  side. 

Tlie  apex  of  each  lung  lies  beneath  the  anterior  scalenus  muscle 
and  the  subckivian  artery.  The  apices  of  the  lungs  are  separated 
from  each  other  by  the  oesophagus,  the  trachea,  and  the  projection 
anteriorly  of  the  bodies  of  the  first  and  second  dorsal  vertebrro. 

TIce  base  of  the  right  lung  is  hollowed  by  the  projection  upwards 
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degree  than  the  right  luDg,  for  the  accommodation  of  the  stomach 
and  spleen,  and,  to  some  extent  also,  the  left  lobe  of  the  liver. 

The  heaii;  lies  between  the  two  lungs.  The  right  auricle  and 
a  part  of  the  right  ventricle  are  covered  by  the  right  lung,  the 
rest  of  the  right  ventricle  being  left  bare  by  the  divergence  of 
the  left  lung  from  the  middle  line.  The  left  auricle  is  covered 
by  the  right  auricle  and  by  the  left  lung.  The  left  ventricle  lies 
behind  the  right  ventricle,  but  projects  a  little  towards  the  left 
side,  where  it  is  uncovered  for  a  short  distance,  beyond  which  its 
left  border  is  covered  by  the  left  lung. 

The  region  corresponding  to  the  portion  of  the  heart  uncovered 
by  the  lung  (fig.  10)  is  sometimes  called  the  proecordial  region 
or  space.  The  upper  baundciry  of  this  space  is  where  the 
inner  margins  of  the  two  lungs  separate — namely,  at  the  spot 
between  the  fourth  cartilages.  The  outer  boundary  of  the  prce- 
cordial  space  is  indicated  by  the  diverging  line  of  the  inner 
margin  of  the  left  lung  passing  along  the  fourth  cartilage,  and 
then  obliquely  downwards,  inside  the  left  nippla  The  innei* 
margin  of  the  space  corresponds  to  the  nearly  straight  inner 
margin  of  the  right  lung,  behind  the  sternum,  near  the  middle 
Una  The  lower  boundary  of  the  proecordial  space  is  indicated 
by  a  line  passing  from  the  junction  of  the  sternum  to  the  xyphoid 
cartilage,  directly  to  the  left,  or  with  a  slight  inclination  down- 
wards. Above  this  line  is  the  right  ventricle,  and  farther  out  is 
the  apex  of  the  left.  Below  it  is  the  left  lobe  of  the  liver,  and 
the  stomach,  separated  only  from  the  heart  by  the  diaphragm  and 
the  pericardium. 

The  proecordial  region  is  thus  slightly  pyramidal  in  shape,  its 
base  being  about  two  and  a  half  inches  long,  and  nearly  hori- 
zontal Its  inner  margin  is  about  two  inches  long,  and  nearly 
straight ;  its  outer  margin  is  from  three  to  three  and  a  half  inches 
long,  and  has  a  sloping  direction  from  the  apex  to  the  pyramid 
(at  the  middle  line  between  the  fourth  cartilages),  to  the  outer 
extremity  of  the  line  indicating  the  base. 

This  proecordial  space  corresponds  to  the  left  half  of  the  lower 
portion  of  the  sternum,  and  to  portions  of  the  cartilages  of  the 
fifth  and  sixth  ribs;  and  it  may  reach  even  to  the  junction  of  the 
cartilages  with  their  ribs.  Its  inner  and  outer  boundaries  can  be 
marked  out  only  by  light  percussion;  and  the  lower  boundarj' 
can  only  be  defined  with  difficulty  by  the  same  means. 
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Below  the  bouDdary  of  the  right  lung  the  liver  extends  to  the 

mursfins  of  tlie  riicht  false  ribs,  or  a  little  below  them.  On  the 
left  ijide  the  space  betweea  the  lower  border  of  the  lung  and  the 
fake  ribs  Ls  occupied  by  the  left  lobe  of  the  liver,  the  stomaieb, 
the  spleen,  and  by  a  portion  of  i«  tea  tine — ^the  colon  principally. 
The  left  lobe  of  the  liver  stretches  across  beneath  the  x>*phoid  car- 
tilage, and  below  this  to  a  variable  extent  towards  the  left  side. 


(C)  Clmngm  in  the  Poaition  of  the  Lungs, 

1.  In  health. — (a.)  During  inspiration  the  lungs  enlarge  in 
all  directions ;  the  apices  rise  higher  and  the  base^  descend 
lower  down  \  the  points  of  union  and  of  division  between  the 
inner  margins  are  in  the  one  case  raiaed  towards  the  apic^, 
in  the  other  case  lowered  down.  Tlie  prm^mxliul  Bpace  is  thus 
lessened  in  mm  by  tlie  advance  of  the  anterior  mat^^  of  the 
lungs,  (k)  During  expiration  the  state  of  tilings  is  reversed* 
The  lungs  fall  from  each  other ;  but  the  jjoint  of  division 
between  the  inner  margins  may  be  raised  to  a  level  with 
the  thh^  rib.  The  area  of  the  pnecordial  space  is  increased, 
(a)  The  difference  between  extreme  inspiration  and  extreme 
expiration  is  considerable  In  extreme  inspiration  the  inferior 
boundaries  of  the  lung  are  often  from  an  inch  to  an  inch  and  a 
half  lower  than  they  are  in  extreme  expiration.  (A)  The  action 
of  the  heart  causes  a  slight  diflerence.  Each  impulse  pressed 
aside  the  sloping  inner  margin  of  the  left  lung;  but  thia  is  so 
instantaneous  that  it  causes  no  appreciable  alteration  when  the 
fra:€iwJial  region  is  mapped  out  by  percUBsion.  (e.)  During 
respiration  the  thorax  enlarges  in  all  dii*ections  by  the  move- 
ments outwards  and  upwards  of  the  superior  ribs  and  sternum^ 
and  by  the  movements  downwards  and  outwards  of  the  inferior 
riba  In  wmtun  tlie  movements  of  the  upper  ribs  are  much 
greater  than  in  men,  while  the  abdominal  movements  are  Icsss, 
The  difference  is  increased  by  the  use  of  stays;  but  it  does  not 
appear  to  be  altogether  owing  to  these.  In  boys  the  costal  move- 
ments are  often  considerable;  in  <dd  age  they  are  diminished 

2.  Changes  by  Age, — In  children  the  still  considerably  de- 
veloped thymus  gland  sepamtes  the  inner  border  of  the  lungs  at 
the  top  of  tlie  sternum;  and  the  point  where  they  come  in  oonUuA 
(con veiling  from  the  apex)  is  lower  than  in  adults.     In  cliildix'n 
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the  lungs  are  also  comparatively  longer  than  in  adults,  and  the 
inferior  boundaries  are  lower  down.  In  old  people  the  lungs 
often  alter  considerably  in  shape,  and  produce  corresponding 
altei-ations  in  position;  the  lower  lobe,  particularly  in  the  left 
lung,  becomes  more  posterior,  and  the  upper  lobes  or  lobe 
anterior.  The  lungs  at  last  in  old  people  become  even  larger 
above  than  below;  and  when  mapped  out  by  percussion,  their 
several  boundaries  are  found  to  have  no  certain  and  constant 
direction. 

3.  Changes  by  Disease. — One  lung  being  incapacitated,  the 
other  lung  undergoes  supplementary  enlargement;  the  inferior 
boundary  is  lowered,  its  inner  margin  is  pushed  to  a  variable 
extent  across  the  median  line  over  the  heart,  diminishing  the 
precordial  space  from  the  right  or  left  side,  according  as  the  right 
or  left  lung  is  affected  So,  also,  if  one  lobe  be  affected,  as  by 
pneumonia^  tubercle,  or  cancer,  the  other  lobe,  either  upper  or 
lower,  as  the  case  may  be,  is  enlarged,  and  changes  its  position. 
In  some  diseases,  as  in  emphysema,  the  lung  enlarges,  and  if  the 
emphysema  is  general,  the  lungs  may  meet  each  other  almost  at 
the  top  of  the  sternum ;  may  not  separate  till  on  a  level  with  the 
siocth  rib;  may  leave  the  inferior  margins  at  the  seventh  or  even 
the  eighth  rib ;  and  may  give  a  pulmonary  percussion  note  in  the 
posterior  lumbar  regions,  below  the  ribs  altogether.  In  cases  of  en- 
larged heart,  or  distended  pericardium  (unless  there  be  coincident 
emphysema,  or  unless  the  lungs  are  floated  forwards  by  hydro- 
titorax)  the  lungs  anteriorly  are  pushed  aside,  the  point  of  separa- 
tion of  the  inner  margin  is  raised  (especially  in  pericardial  effusion), 
the  inner  margin  of  the  right  lung  is  thrown  to  the  right  side,  and 
the  inner  margin  of  the  left  lung  is  thrown  to  the  left  side. 
Aneurism  of  the  arch  of  the  aorta,  or  tumors  in  the  mediastinum, 
displace  the  upper  portions  of  the  lung;  and  tumors  may  even 
thrust  aside  and  displace  the  heart.  Abdominal  diseases,  as 
hepatic  and  splenic  affections,  peritoneal  effusions,  ovarian,  uter- 
ine, or  other  tumors,  also  ])res3  up  the  thoracic  organs,  and  alter 
their  position.  By  such  morbid  states  the  inferior  borders  of 
the  lungs  may  be  not  lower  than  the  third  intercostal  space,  or 
the  fourth  rib ;  the  heart  may  be  thrust  upwards  and  outwards 
above  and  outside  the  left  nipple.  The  student  may  also  be 
prepared  to  meet  with  cases  of  more  or  less  complete  transposi- 
tion of  the  viscera.     (See  a  paper  on  this  subject  by  Professor 
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Allen  Thomson,  in  the  Glaagmv  Medical  Journal,  voL  L;  also  in 
the  Lancet  for  August  8, 1863,  by  my  colleague  Professor  Madean.) 

Section  II. — Signs  of  Disease  fbom  the  Shape  of  the 

Thorax. 

The  two  halves  of  the  thorax  are  seldom  perfectly  symmetrical 
The  right  side  in  the  most  healthy  persons  often  measures  fix)m 
half  an  inch  to  an  inch  more  than  the  left;  the  right  infra- 
clavicular  space,  particularly  in  right-handed  persons  engaged  in 
laborious  occupations,  is  apt  to  be  slightly  more  prominent  than 
the  left;  the  fourth,  fifth,  and  siocth  left  cartilages  oft;en  project 
more  than  the  right;  the  i7?/ra-mammary  and  tn/ra-axillaiy 
regions  may  be  larger  on  the  left  than  on  the  right  side;  the 
iti/ro-scapular  region,  on  the  contrary,  is  usually  larger  on  the 
right  side,  or  it  may  be  markedly  prominent  on  botL  The 
nipples  (which  in  adult  males  is  above  the  upper  margin  of  the 
fourth  rib,  near  its  junction  with  the  cartilages)  are  always  equi- 
distant from  the  middle  line,  but  the  left  is  somewhat  lower  than 
the  right. 

Any  marked  changes  beyond  those  now  noted  indicate  disease 
either  of  the  spine,  as  in  curvature;  or  of  the  spine  and  ribs,  as 
in  licketa;  or  of  the  organs  in  the  thorax.  If  spiTwl  curvature 
and  rickets  are  determined  not  to  be  present,  any  general  expan- 
sion of  one  side  as  compared  to  the  other,  or  general  contraction, 
or  (what  is  much  more  common)  local  expansion  or  bulging,  or 
local  contraction,  depression,  or  excavation,  become  very  impor- 
tant signs. 

The  existence  of  such  conditions  is  ascertained  by  the  eye, 
namely,  by  ''  in^spection,**  and  accurately  by  measurement  with 
calipers  or  with  tapes,  or  ingeniously  devised  instruments  which 
have  been  named  "  atethometera"  or  "  cheat  meamirera!' 

General  expansion  of  the  thorax  is  usually  produced  by 
effusions  of  fluid  into  the  pleura,  or  by  extreme  cancerous  infil- 
tration, or  by  emphysematous  lungs.  Much  more  rarely  chronic 
consolidation  will  cause  general  or  partial  bulging;  while  tuber- 
cular deposition  at  its  earliest  period  has  been  said  also  to  cause 
some  degree  of  local  prominence;  but  retraction  usually  follows 
more  or  less  complete  impairment  of  the  functions  of  the  lung,  or 
of  a  part  of  it,  as  in  softened  tubercle  or  cancer,  and  in  the  period 
of  absorption  of  pleuritic  fluid  which  has  firmly  compressed  the 
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lung.  Heart  diseases  give  rise  to  local  bulging  only  occasionally 
in  the  cardiac  region.  Aneurisms  of  the  aorta  may  cause  bulgings, 
while  tumors  may  produce  both  bulgings  and  retractions  accord- 
ing to  circumstances  (MS.  Notes  of  Dr.  Parkes'  Clinical  Course  at 
University  College). 

Section  III. — Physical  Examination  of  the  Chest. 

I  By  Simple  Iiupeotion  of  the  Form  of  the  Thorax. — It  is  neces- 
sary to  note, — 

(a.)  Its  general  shape ;  and  especially  as  to  the  condition  of  the 
sujyra  and  iri/7Y:^clavicular  spaces  in  respect  of  flatness,  fulness, 
retraction,  or  bulging  in  these  regions;  the  condition  of  the  hollow 
above  the  notch  of  the  sternum  (the  supra-sternal  space);  the  form 
of  the  clavicles  and  their  curvature;  the  height  and  breadth  of 
the  shoulders;  the  form  of  the  sternum,  as  to  whether  or  not  it 
bends  outwards  or  inwards;  the  curves  of  the  spine;  the  position 
of  the  scapulae ;  prominence  of  their  inferior  angles,  and  the  firm- 
ness or  laxity  of  the  latissimus  dorai  muscle ;  the  distance  of  the 
scapute  from  each  other  and  from  the  middle  line;  contracted 
contour  or  expanded  form  of  the  lateral  regions;  the  width,  depres- 
sion, or  bulging  of  the  intercostal  spaces;  and  distance  of  the 
nipples  from  the  middle  line. 

(6.)  Obtain  a  genei^al  notion  as  to  capacity  or  size  of  the  thora^x, 
relative  to  the  height,  weight,  arul  age  of  the  iiidividvxd,  allowing 
for  fatness  or  emaciation  (spirometry;  see  previous  pages,  under 
''Tvherculosis^y 

(c.)  Observe  the  thoracic  movements,  and  estimate  in  seconds 
the  time  taken  to  complete  the  inspiratory  and  expiratory  acts; 
compare  the  movements  of  the  two  sides  of  the  thorax,  and  also 
the  abdominal  respiratory  movements  with  those  of  the  thorax, 
so  as  to  notice  if  either  takes  an  undue  share  in  the  work  of 
respiration.  If  the  ribs  scarcely  move,  and  the  parietes  generally 
of  the  thorax  remain  at  rest,  while  the  surface  of  the  belly  rises 
and  falls  alternately  with  the  respirations,  the  act  is  called 
abdominal  respiixition,  because  the  abdominal  muscles  seem  to 
take  the  larger  share  in  its  performance;  but  if,  on  the  other 
hand,  no  motion  of  the  abdomen  is  visible,  the  act  of  respira- 
tion is  .then  said  to  bo  thoi^acic.  Observe  whether  the  whole 
acts  of  respiration  are  quicker  or  slower  than  natural — i,  c,  more 
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or  less  than  eighteen  to  iimnty  per  minute,  or  one  to  ev< 
four  arterial  beats.  Note  their  frequency  per  minute.  Obeerrt 
whether  they  are  calm,  easy,  and  fully  drawn,  or  sliort,  foroed« 
hunied,  and  ineomplcite,  attended  by  indications  of  pain,  checked 
or  partially  aiTested  by  coagh.  Notice  vi^hetber  respiration  lis 
perfonneJ  through  the  mouth  or  nose,  or  hotli ;  and  whetlier  the 
nm^s  dilate  and  contract  at  each  respiratoiy  etfort^  with  any  con- 
Htraioed  movement  of  forcible  eKpansion,  Not«  any  sansibld 
odour  or  vapour  of  the  breath,  and  also  its  temperature. 

II,  By  Measurement — ^The  uae  of  tape  or  calipers  in  deep  and 
medium  inspiration  and  expiration  will  deteefc  any  differences 
between  the  two  sides,  or  undue  differences  in  the  size  of  tbe 
chest  at  different  times.  There  is  about  one  inch  of  an  average 
difference  in  favour  of  the  right  sido  of  the  chest  compared  with 
the  left,  and  which  is  consistent  with  a  normal  state  of  the 
region*  A  convenient  plaji  is  the  double  tape,  originally  sug- 
gested by  Dr.  Hare.  The  double  tape  is  formed  by  joining  twai 
common  measuring  tapes  together,  so  that  the  beginning  of  each 
may  be  in  the  centre  of  the  tape  when  joined.  By  putting  the 
point  of  junction  of  the  two  tapes  upon  the  spine,  and  holding 
it  there  tightly,  the  ends  of  the  tape  can  l>e  carried  round  the 
body  at  any  point,  and  the  circumference  of  eacli  side  read  off 
simultaneously.  By  taking  the  si^e  at  full  o^piration  and  fuU 
inspiration,  the  extent  of  expansion  is  determined,  as  well  as  the 
absolute  and  relative  size  of  each  half  of  the  thorax. 

The  measurements  (besides  the  circular)  whicli  are  most  useful 
are  the  distance  of  the  nipples  from  tlie  middle  line — their  dis- 
tance from  the  stemo-clavicular  articulations  of  each  side — and 
the  distance  of  the  centre  of  the  clavicle  from  the  lowest  point  of 
the  false  ribs  in  the  vertical  line. 

The  general  expansion  of  a  side  of  the  chest  is  best  leaiTied 
the  use  of  the  double  tape,  or  by  the  use  of  some  of  t-he  *'di€^t^ 
measurer^*'  about  to  he  noticed.  The  difference  in  tho  measure* 
ment  between  the  fiillest  inspiration  and  the  fnllest  expimtion 
gives  the  general  expansion  of  the  lung.  In  health  both  lungi 
expand  nearly  equally  irom  ihree-qimriers  of  an  inch  to  an  ti 
tmd  a  hilf;  or  the  right  may  exjmnd  a  little  more  than  the  left^ 
If  there  is  any  deficiency  of  exjiansion,  there  must  be  diseasie  of 
some  kiud,  hut  the  nature  of  the  disease  cannot  be  known 
without  additional  signs. 
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Local  expansion  is  most  accurately  determined  by  the  eye,  the 
hand,  and  the  chest-measurers  of  Drs.  Quain,  Sibson,  or  Leared; 
the  exact  levels  of  the  measurements  being  always  noted.  All 
these  instruments  essentially  consist  of  dials,  with  indices,  moved 
by  mechanism,  connected  with  tapes  passing  round  one  or  both 
sides  of  the  chest — so  many  revolutions  of  the  index  indicating 
on  the  dial  so  many  tenths  and  hundreds  of  an  inch  of  expansion 
of  the  chest.  Dr.  Leared's  instrument  indicates  differences  on  the 
two  sides  (Med,  Times  and  Oazette,  August  2,  1862) ;  and  Mr. 
Henry  Thomson,  of  University  College,  has  also  suggested  a 
simple  addition  to  the  tape  measure,  by  which  it  is  made  differ- 
ential These  instruments  may  be  had  of  Coxeter,  Weiss,  Fer- 
guson, Matthews,  and  other  surgical  instrument  makers  in  London. 

Dr.  Sibson  gives  the  following  numbers  as  denoting  the  move- 
ments of  various  parts  of  the  thorax  in  health: — 

In  Males, — 1.  The  sternum  and  the  first  seven  ribs  in  tranquil 
breathing  advance  forward  from  -02  to  -07  inchea  The  left 
fourth,  fifth,  and  sixth  cartilages,  and  the  sixth  rib  move  less 
than  on  the  right  side,  on  account  of  the  position  of  the  heart 
In  forced  inspiration  the  movement  forwards  is  from  half  an  inch 
to  two  inches, 

2.  The  expansion  of  the  eighth  and  tenth  ribs  varies  horn  05 
to  •!  inch.  During  deep  respiration  it  is  increased,  but  is  less 
than  that  of  the  first  five  ribs. 

3.  The  abdomen  moves  forwards  in  tranquil  inspiration  from 
'25  to  '3  inchea  In  deep  inspiration  the  movement  amounts  to 
about  07ie  inch. 

There  is,  however,  very  great  variations  in  different  persons; 
and  "  cheat-measurers  "  must  all  be  submitted  (as  percussion  and 
auscultation  are)  to  the  test  of  comparison  between  the  two  sides 
— the  difference  which  the  heart  causes  between  the  two  sides 
being  remembered  (Parkes,  MS,  Notes), 

It  is  necessary  in  all  these  observations  so  to  divert  the 
patient's  attention  as  to  cause  him  to  look  away  from  the  instru- 
ments, otherwise  the  movements  of  the  chest  may  become  so 
affected  as  to  vitiate  the  results. 

III.  By  Palpation,  or  the  application  of  the  hand.  This 
method  affords  more  extended  information  to  that  suggested  by 
simple  inspection,  such  as  of  the  intercostal  distances  lateral  and 
antero-posterior;  expansion  of  the  chest  in  the  acts  of  respiration; 
appreciation  of  vihutions  communicated  through  the  walls  of  the 
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thorax.  The  palm  of  the  hand  applied  to  the  chest  in  a  healthy 
state  during  the  act  of  speaking  will  appreciate  a  most  delicate 
vibrcUile  tremor  (commonly  called  fremitua)^  and  more  marked 
according  to  the  graveness,  coarseness,  and  loudness  of  the  speak- 
ing voice.  The  intensity  is  generally  greater  in  front  than 
behind,  on  the  right  side  than  on  the  left,  and  is  stronger  towards 
the  sternal  than  the  humeral  halves  of  the  region  below  the 
clavicles.  In  disease  the  fremitus  on  the  two  sides  of  the  chest 
must  be  compared.  It  is  usually  increased  by  whatever  consoli- 
dates the  fine  vesicular  texture  of  the  lung,  without  obliterating 
the  bronchial  tubes.  It  is  diminished  by  the  intervention  of 
liquid  or  air  between  the  lung  and  the  thoracic  walls;  also  by  snch 
extensive  consolidation  of  the  lung-substance  as  to  fill  up  the 
smaller  bronchial  ramifications  leading  to  the  air-vesiclea  Vocal 
fremitus,  or  vocal  vib^^atioUy  is  observed  by  placing  the  hand  over 
the  surface  of  the  chest  of  a  person  speaking.  It  is  a  delicate 
vibration,  easily  deadened  by  the  too  forcible  pressure  of  the 
hand.  It  is  more  marked  in  adults  than  in  children,  and  in  males 
than  in  femalea  It  is  more  intense  in  long-chested  than  in  short- 
chested  persons;  and  markedly  so  in  thin  than  in  tsX  people;  and 
is  stronger  in  recumbency  than  in  the  sitting  posture. 

A  rhonchial  fremitus  may  sometimes  be  heard,  when  certain 
rhonchi  throw  the  bronchial  tubes  into  vibrations  sufficiently 
strong  to  be  felt  on  the  surface  of  the  chest.  The  sibilant, 
sonorous,  and  mucous  rhonchi  have  all  this  property.  Friction 
fremitus  may  be  felt  by  the  hand,  when  the  gliding  motion  of  the 
pleural  surfaces  upon  each  other  is  attended  by  a  perceptible 
vibration,  by  the  collision  and  friction  of  plastic  matter  upon  the 
surfaces. 

Ordinary  fluctuation  may  sometimes  be  detected  by  the  hands, 
combined  with  shaking  or  suddenly  altering  the  position  of  the 
chest,  as  by  succussion. 

The  hand  is  also  used  to  appreciate  the  action  of  the  heart  The 
heart,  after  full  expiration,  is  felt  to  beat  between  the  cartilages 
of  the  third  and  fifth  ribs,  and  at  the  neighbouring  part  of  the 
sternum,  generally  immediately  below  and  to  the  outside  of  the 
left  nipple.  After  a  full  inspiration  it  may  be  felt  as  low  as  the 
sixth  rib.  The  frequency  of  the  respirations  may  also  be  ascer- 
tained by  the  hand,  applied  to  the  surface  below  the  clavicles  in 
the  female,  and  below  the  epigastrium  in  the  male  (Walshe). 

IV.  By  Feronislon. — ^The  position  of  the  organs,  as  stated  in 
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the  previous  section,  is  ascertained  during  life  principally  by  the 
signs  derived  from  percussion;  that  is,  from  the  nature  of  the 
sound  produced  by  striking  over  the  lung  either  "  immediately/' 
as  when  the  chest  is  gently  tapped  with  the  hand  or  a  light 
hammer;  or  "  mediately/'  as  when  a  flat  body  is  placed  upon  the 
chest,  which  is  then  struck  by  the  finger  or  the  hammer.  The 
main  object  of  percussion  is  to  determine  the  comparative  density 
of  subjacent  parts. 

Mediate  percussion  is  employed  almost  to  the  exclusion  of 
immediate.  The  body  which  is  interposed  between  the  hammer 
and  the  chest  is  called  a  " pleximeter,"  and  consists  simply  of 
a  flat  piece  of  ivory  or  wood,  or  a  piece  of  india  rubber,  or  of  the 
index  finger  of  the  left  hand  laid  flat  upon  the  chest  The  ham- 
mer is  made  of  a  piece  of  whalebone,  or  of  light  steel,  armed  at 
its  head  with  a  piece  of  india  rubber;  or  the  flat  edge  of  the 
stethoscope  encircled  by  a  piece  of  india  rubber;  or  it  consists  of  a 
light  thimble  covered  with  vulcanized  india  rubber;  or  the  points 
of  the  index  finger,  or  middle  fingers  of  the  right  hand,  may  be 
used  for  the  purposes  of  a  hammer,  the  nails  being  cut  dose. 

Mode  of  PerctLSsing. — The  pleximeter  is  to  be  placed  flat  upon 
the  chest,  and  held  close  to  the  walls.  It  is  then  to  be  struck 
perpendicularly,  and  with  gentle  or  moderate  force.  If  the  fingers 
of  the  right  hand  be  used  as  the  hammer,  the  blow  should  be 
given  from  the  wrist  only,  the  elbow  and  shoulder  being  quite 
motionless.  The  force  of  the  blow  must  vary  according  to  circum- 
stances. In  the  supra-clavicular  spaces  the  finger,  if  it  be  used  as 
a  pleximeter,  should  be  pressed  closely  into  the  triangular  space, 
and  the  blow  should  fall  in  the  direction  of  a  line  pcussing  to  the 
centre  of  the  chest — namely,  downwards,  forwards,  and  inwarda 
If  the  blow  be  directed  too  much  forward  or  backward,  it  strikes 
on  the  clavicle,  or  the  parts  at  the  back  of  the  neck,  and  the  "  pul- 
monary percussion  note  *'  is  not  obtained.  The  clavicles  are  best 
percussed  immediately ,  first  at  the  sternal  and  then  at  the  acro- 
mial end.  In  the  sujyra-spimoua  spaces  the  blow  should  fall 
downwards,  inwards,  and  forwarda  Over  the  rest  of  the  chest  the 
pleximeter  may  be  placed  in  any  direction,  provided  the  precau- 
tion is  taken  that  corresponding  points  shall  be  struck  on  the  two 
sides;  as  a  slightly  different  note  is  given  out,  especially  in  thin 
people,  by  the  intercostal  spaces  and  the  riba  If  the  spaces  are 
struck  on  one  side,  they  should  also  be  similarly,  or  with  like 
force,  struck  on  the  other. 
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The  "ptUmonary  percussion  note  "  is  the  sound  given  forth  by 
striking  on  a  part  of  the  chest- wall  below  which  lies  a  coDsider- 
able  depth  of  lung.  The  sound  produced  does  not  depend  upon 
the  proper  tissue  of  the  lungs,  but  upon  the  \dbrations  of  the  air 
they  contain,  and  also  upon  the  vibrations  of  the  walls  of  the 
chest  The  pulmonary  substance  vibrates  but  little:  it  is  non- 
sonorous,  and  acts  rather  as  a  damper  of  sound.  The  qualities  of 
sound  to  be  noted  are — (1.)  Amount  in  intensity  of  resonance, 
commonly  called  clearness;  (2.)  Duration  of  the  sound;  (3.) 
Pitch;  (4.)  Volume  of  sound. 

The  intensity  of  sound  is  diminished  by  the  lessened  vibration 
of  the  walls  of  the  chest,  as  in  pleuritic  effusions;  or  by  the 
lessened  vibration  of  the  air,  the  air  being  lessened  in  amount; 
or  by  increase  in  volume  of  the  lung-substance,  as  by  exudation. 

The  physical  conditions  which  lessen  the  quantity  of  air  are — 
(1.)  Consolidation  of  lung-substance  from  any  cause,  such  as 
exudatioD,  tubercle,  great  congestion,  or  oedema;  (2.)  Compres- 
sion of  the  lung  from  fluid  in  the  pleura,  or  by  tumors. 

When  the  pulmonary  percussion  note  is  exaggerated,  it  •may 
become  what  is  commonly  termed  "  tympanitic;"  that  is,  a  very 
clear  sound,  of  less  volume,  but  of  higher  pitch  than  the  puImon> 
ary  percussion  note.  It  is  similar  to  the  sound  obtained  by 
striking  the  abdomen  when  the  intestines  contain  air,  or  a  bladder 
moderately  distended  with  air.  It  is  generally  caused  by  an 
increased  quantity  of  air  in  the  lung-tissue  or  in  the  pleura,  as  in 
pulmonary  emphysema,  or  when  cavities  exist  in  the  lungs  in 
pneumo-thorax.  A  very  thin  and  flexible  wall  will  often  give  a 
tympanitic  character  to  the  pulmonary  percussion  note.  There 
are  some  exceptions  to  these  statements,  namely — (1.)  When  the 
air  is  not  apparently  in  excess,  a  thin  layer  of  sound  lung  full  ol 
air,  lying  over  hepatized '  lung,  will  give  forth  the  sound;  (2.) 
The  upper  lobes  of  the  lung  when  hepatized  in  the  lower  lobes 
will  also  give  forth  the  sound;  and  (3.)  When  the  luDg  floats  on 
the  surface  of  pleuritic  fluid.  Tubular  sounds  are  produced  when 
the  lung  is  consolidated,  covering  bronchial  tubes.  In  pleurisy 
the  intensity  of  sound  is  diminished  from  both  causes. 

The  sound  is  intensified  or  made  more  clear  by  whatever 
increases  the  vibrations  of  the  walls  of  the  chest,  as  in  thin 
children,  or  in  persons  becoming  thin,  and  by  increased  vibrations 
of  air  in  the  lungs. 


AUSCUI/TATION  OF  THE  THORAX. 
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y.  By  AnBcnltationy  which  implies  "the  act  of  listening/'  and 
is  termed  pulmonary  or  cardiac  according  as  the  sounds  listened 
to  relate  to  the  lungs  or  to  the  heari  For  this  purpose  the  ear 
may  be  applied  to  the  surface,  directly,  merely  interposing,  for 
several  obvious  reasons,  a  fine  towel  or  thin  piece  of  linen  or 
calico  between  the  chest  of  the  patient  and  the  ear  of  the 
observer;  or  an  instrument  called  the  stetitoscope  may  be  used, 
and  which  is  especially  necessary  when  the  sounds  to  be  heard 
are  limited  to  a  small  and  definite  region,  as  in  listening  to  the 
sounds  of  the  heart.  The  ear-piece  of  the  stethoscope  ought  to 
fit  the  ear  of  the  observer;  or  the  ear-piece  may  be  removed, 
so  that  the  end  of  the  stethoscope  may  be  introduced  into  the 
orifice  of  the  ear.  It  is  important  that  the  ear  be  well  fitted. 
The  extremity  applied  to  the  patient  should  be  about  an  inch, 
and  a  quarter  in  diameter. 

A  double  or  bin-aural  stethoscope  is  also  an  instrument  of  great 
value  in  the  differential  diagnosis  of  sounds  associated  with  lesions 
in  the  thoracic  organs,  especially  when  the  sounds  are  obscure 
from  their  lowness.  One  form  of  the  instrument  seems  to  be  an 
efficient  magnifier  of  low  sounds  (Leased), 
and  another  form  of  the  instrument — ^that 
of  Dr.  Scott  Alison — ^is  extremely  useful 
in  cardiac  diagnosis  when  the  action  of  the 
heart  is  rapid  or  irregular  (Qairdner). 
When  the  first  sound  is  indistinct  at  the 
apex,  or  cannot  be  identified  with  the  apex 
beat,  or  when  the  second  sound  is  indis- 
tinct, or  when  it  is  audible  only  at  the 
base,  the  first  sound  being  audible  only  at 
the  apex,  the  difficulty  of  recognition  of 
the  two  sounds  is  very  considerable.  It 
is  in  such  circumstances  that  the  double 
or  bin-aural  stethoscope  of  Dr.  S.  Alison 
is  of  great  value,  for  it  enables  the  sounds 
to  be  identified  at  the  points  where  they 
can  be  heard  best;  and  it  brings  them  into  accurate  relations 
with  each  other,  because  of  the  two  ears  receiving  at  the  same 
time  the  sounds  from  two  points  of  the  p^xBcordial  region 
(Gaibdneb). 

*  The  Original  Double  Stethoflcope  of  Dr.  Leared. 


Fig.  li; 
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To  become  &miliar  with  the  knowledge  to  be  aoqmred  by 
means  of  auscultation,  much  time  and  labour  must  be  devoted 

to  its  practice,  alike  on  persons  in 
health  and  in  disease.  A  verbal  de- 
scription of  the  sounds  to  be  learned  is 
difficult,  because  the  impressions  made 
on  the  senses  of  one  person  cannot  be 
communicated  exactly  by  language  to 
another;  and  the  distinctions  which 
subsist  between  the  sounds  heard  in 
health  and  those  in  disease  are  not  yet 
regarded  as  similarly  significant  by  all ; 
nor  is  their  individual  importance  yet 
clearly  determined  in  relation  to  prac- 
tice. 

With  the  view  of  afibrding  the  means 
for  a  comparative  study  of  the  auscul- 
tatory phenomena^  the  following  tables, 
relative  to  the  natural  sounds  in  healUi 
and  the  altered  or  morbid  sounds  in 
disease,  are  compiled  from  the  writ- 
ings of  Walshe,  Thompson,  Wood,  and 
Bennett;  and  it  is  hoped  they  may 
furnish  an  outline  to  guide  the  student 
in  appreciating  the  morbid  states  of 
the  lungs  and  heart. 

The  arrangement  in  a  tabular  form  has  been  preferred,  because 
it  is  believed  the  descriptions  of  the  sounds  are  more  easily  studied 
and  compared  with  each  other  by  this  mode  of  arrangement  than 
any  other. 

*  Section  of  a  good  form  of  Stethoscope  (Hide  Salteb). 
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The  main  object  of  the  stethoscope  is  to  circumscribe  and 
localize  the  sounds  that  we  hear ;  the  chest  end  of  the  instrument 
should  therefore  be  as  small  as  possible,  in  order  the  better  to 
appreciate  the  precise  seat  of  the  greatest  intensity  of  sound.  To 
ascertain  this,  the  instrument  should  be  ''worked  towards  the 
sound,"  and  then  '*  from  the  sound,"  right  and  left,  up  and  down, 
till  its  end  is  on  the  exact  spot  whence  the  sound  proceeds  in  its 
greatest  intensity.  By  working  the  stethoscope  round  and  round, 
and  gradually  contracting  the  circle,  the  area  of  the  sound  can  be 
ascertained;  and  hence  so  fer  the  lesion  producing  it  can  be 
localized  (Hyde  Salter). 

Four  circumstances  affect  the  quality  of  a  stethoscope, — (1.)  The 
material  which  allows  the  least  amount  of  sound  to  be  lost,  and 
least  of  all  perverts  or  modifies  the  sound,  is  the  best  for  a  stetho- 
scope— namely,  some  porous  wood  which  is  a  good  conductor  of 
sound.  Cedar  and  deal  are  the  best  woods  for  the  purpose.  The 
denser  the  wood  the  more  are  the  sounds  apt  to  be  modified  5 
therefore  ebony  is  to  be  condemned.  (2.)  The  stethoscope  should 
be  of  one  piece  of  wood — turned,  in  fact,  out  of  a  solid  block.  It 
ought  not  to  be  part  ivory  and  part  cedar.  (3.)  As  to  length  and 
thickness,  the  length  most  convenient  is  that  which  permits  the 
instrument  to  be  carried  in  the  crown  of  one's  hat;  and  it  may 
be  solid  if  the  wood  is  very  porous ;  but  generally  it  is  hollow. 
(4.)  The  chest  end  should  be  small,  not  larger  than  one  inch  a/nd 
a  quarter  in  diameter ;  because  the  smaller  it  is,  the  greater  is  its 
localizing  power,  and  the  narrower  are  the  limits  within  which 
the  seat  of  any  particular  sound  can  be  determined.  The  chest 
end  of  the  stethoscope  should  also  be  narrow,  and  smoothly 
rounded  over  the  edge.  (5.)  The  ear-piece  should  be  large  and 
flat,  to  secure  apposition  and  occlusion ;  but  in  this  respect  each 
man  miLst  fit  his  own  ear  (Hyde  Salter  "  On  the  Stethoscope,'* 
Brit,  Med.  Journal,  January  31,  1863).  The  wood-cut  (fig.  12) 
represents  the  section  of  a  good  stethoscope  as  given  by  Dr.  Hyde 
Salter.  It  is  half  the  "natural"  diameter — i.e.,  one-eighth  the 
size.  The  ear-piece  is  flat  and  broad,  and  the  most  careless  appli- 
cation of  the  ear  would  produce  perfect  occlusion ;  the  chest  end 
is  small,  with  a  narrow  and  rounded  edge.  The  measurements 
are — length,  seven  inches;  diameter  of  ear-piece,  three;  diameter 
of  chest-end,  one  and  a  quarter ;  circumference  of  shaft,  one  and  a 
quarter. 

VOL.  11.  2  M 
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Section   IV. — Relation  of  the  Parts  of  the  Heart  and 
GREAT  Blood- Vessels  to  the  Walls  of  the  Thorax. 

A  knowledge  of  the  exact  position  of  the  seveml  parts  of  the 
heart,  particularly  of  its  valves  and  orifices,  and  of  their  relation 
to  fixed  points  on  the  surface  of  the  chest,  is  essential  to  accurate 
diagnosis.  The  size  of  the  heart,  and  of  its  several  parts,  may 
thus  be  relatively  determined  in  the  living  subject;  so  also  its 
relative  position,  and  any  amount  of  displacement  it  may  have 
undergone,  and  whether  or  not  its  valves  or  orifices  are  diseased. 
The  base  of  the  heart  being  the  most  fixed  part,  is  the  most 
convenient  fi-om  which  to  trace  the  outline  of  the  heart,  and  to 
determine  what  pai*ts  correspond  to  certain  fixed  points  upon  the 
surface  of  the  chest. 

The  heart  is  situated  obliquely  in  the  cavity  of  the  thorax, 
fi-om  above  downwards,  from  before  backwards,  and  from  right 
to  left.  It  lies  behind  the  middle  and  lower  bone  of  the  sternum, 
also  behind  the  cartilages  of  the  third,  fourth,  and  fifth  right 
ribs,  near  the  sternum,  and  the  cartilages  of  the  third,  fourth, 
fifth,  and  sixth  ribs  on  the  left  side,  in  front  of  the  bodies  of  the 
sixth,  seventh,  and  eighth  dorsal  vertebrae.  It  rests  immediately 
above  the  diaphragm  upon  its  cordifoim  tendon,  the  serous  layer 
of  the  pericardium  only  being  interposed.  Owing  to  the  obliquity 
of  its  position,  the  line  of  the  base  of  the  heart  looks  upwards 
and  backwards  towards  the  right  shoulder.  The  apex  points 
downwards  and  forwards  towards  the  space  between  the  cartilages 
of  the  fifth  and  sixth  ribs  on  the  left  side,  where  its  impulse  may 
be  felt  during  life.  The  base  of  tlie  heart  is  on  a  line  with  the 
interval  between  the  cartilages  of  the  second  and  third  riba 

The  region  of  the  heart's  superficial  dullness  is  known  as  the 
prcecordial  region,  the  limits  of  which,  as  already  defined,  cor- 
respond to  a  vertical  line  through  the  centre  of  the  sternum;  and 
about  the  middle  of  the  bone,  nearly  on  a  line  with  the  cartilage 
of  the  fourth  rib,  the  edge  of  the  left  lung  separates  from  tliis 
middle  line,  and  passes  obliquely  to  the  left  side — thus  exposing  a 
small  portion  of  the  pericardium  (fig.  56,  ante),  which  is  uncovered 
by  lung.  The  exposed  surfiice  has  a  triangular  shape;  the  apex 
above,  the  base  below.  The  parts  of  the  heart  thus  exposed 
beneath  the  jwricardium  are  a  part  of  the  left  ventricle,  near  its 
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apex,  and  a  portion  of  the  apex  of  the  right  ventricle.  This 
triangular  prcecordial  space  is  on  a  plane  below  the  nipple  and 
the  fourth  rib.  Its  base  is  on  a  line  with  the  cartilage  of  the 
sixth  rib;  its  right  boundary  nearly  a  vertical  line  through  the 
centre  of  the  sternum;  its  left  boundary  is  an  oblique  line 
through  the  cartilages  of  the  fifth  and  sixth  ribs  on  the  left  side. 
Within  these  limits  the  heart  is  in  contact  with  the  parietes  of 
the  chest,  yielding  a  characteristic  sound  to  percussion. 

The  sac  which  e^icloses  the  heart  has  a  pyriform  shape,  the  base 
below,  the  apex  above,  exactly  the  reverse  of  that  of  the  heart. 
Thus,  the  base  of  the  pericardium  is  on  a  line  with  the  upper  part 
of  the  xyphoid  cartilage;  its  apex  is  a  short  distance  above  the 
origin  of  the  large  vessels,  and  generally  on  a  line  with  the 
articulations  of  the  cartilage  of  the  second  ribs  with  the  sternum; 
but  may  extend  as  high  as  the  level  of  the  articulation  of  the 
first  ribs  with  the  sternum.  The  sac  is  wider  at  the  centre  (cor- 
responding to  the  greatest  transverse  diameter  of  the  heart)  than 
it  is  at  the  base;  and  towards  its  centre  it  extends  more  towards 
the  left  side. 

The  line  of  the  base  of  the  ventricular  portion  of  the  heart  is 
from  three  to  three  and  a  half  inches  below  the  clavicles  (left  and 
right  respectively),  and  on  a  line  with  the  junction  of  the  carti- 
lage of  the  third  left  rib  and  fourth  right  rib  with  the  sternum. 

The  line  of  the  base  of  the  left  ventricle  rises  as  high  as  a  line 
drawn  across  the  junction  of  the  cartilage  of  the  third  left  rib 
with  the  sternum — i.e.,  about  three  inches  below  the  clavicle  on 
that  side. 

The  line  of  the  base  of  the  right  ventricle  corresponds  to  a  line 
across  the  upper  margin  of  the  junction  of  the  cartilage  of  the 
fourth  right  rib  with  the  sternum — i.6.,  about  three  inches  and  a 
half  below  the  clavicle  on  that  sida 

The  impulse  of  tfie  apex  of  the  organ  is  to  be  felt  between  the 
fifth  and  sixth  left  ribs,  near  where  the  body  of  these  ribs  joins 
the  cartilage.  The  apex  is  a  little  below  the  fifth  left  rib,  slightly 
to  the  left  of  its  junction  with  its  cartilage,  and  on  a  line  with  the 
articulation  of  the  xyphoid  cartilage  with  the  sternum.  The 
nipple  in  the  male  has  been  considered  to  be  a  useful  guide.  It  is 
said  to  be  upon  the  fourth  rib,  or  over  its  upper  or  lower  edge,  a 
little  more  than  an  inch  to  the  left  of  the  junction  of  the  rib  with 
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its  cartilage.     The  edge  of  the  left  ventricle  reaches  the  nipple  on 
the  left  side. 

The  length  of  the  ventricular  portion  of  the  heart  is  determined 
by  the  length  of  a  line  drawn  from  the  middle  of  the  sternum, 
between  the  cartilages  of  the  third  ribs,  to  below  the  fifth  left  rib, 
slightly  to  the  left  of  its  junction  with  the  cartilage. 

The  greater  part  of  the  right  ventricle  lies  behind  the  sternum : 
at  its  upper  part  it  extends  slightly  to  the  right  of  this  bone,  a 
small  portion  extending  under  the  cartilages  of  the  fourth  and 
fifth  right  ribs  close  to  the  sternum.  Its  apex  is  to  the  left  of  the 
sternum,  a  little  above  the  apex  of  the  heart;  and  a  part  of  the 
right  ventricle  extends  under  the  cartilages  of  the  fourth  and  fifth 
right  ribs,  close  to  the  sternum.  The  inferior  margin  of  the  right 
ventricle  is  nearly  on  a  line  with  the  junction  of  the  xyphoid 
cartilage  and  the  sternum.  The  anterior  wall  lies  immediately 
under  the  sternum.  It  is  overlapped  at  its  upper  portion  by  both 
the  right  and  the  left  lung. 

The  left  ventricle  is  covered  by  the  left  lung;  and  all  its  anterior 
surface  is  to  the  left  of  the  sternum,  extending  from  the  cartilage 
of  the  third  left  rib  to  the  interspace  between  the  fifth  and  sixth 
left  ribs,  near  where  the  cartilage  joins  the  body  of  these  ribs.  It 
lies  between  the  sternum  and  the  nipple  on  the  left  side,  to  which 
its  left  margin  reachea 

The  right  auricle  lies  to  the  right  of  the  sternum,  entirely 
covered  by  the  right  lung.  Its  appendix  lies  behind  the  cartilage 
of  the  third  right  rib,  its  tip  rests  against  the  right  side  of  the 
ascending  portion  of  the  arch  of  the  aorta,  and  is  on  a  line  with 
the  pulmonary  valves. 

The  left  auricle  is  entirely  covered  by  the  left  lung.  Its 
appendix  is  the  only  portion  seen  when  the  pericardium  is  laid 
open.  It  Ues  behind  the  cartilage  of  the  third  left  rib,  close  to 
the  sternum,  resting  against  the  left  side  of  the  commencement  of 
the  pulmonary  artery. 

The  line  of  the  base  of  the  auricles  is  on  a  line  with  the  interval 
between  the  jimction  of  the  second  and  third  ribs  with  the  ster- 
num, the  greater  portion  of  it  being  under  the  sternum. 

Relative  Position  of  the  Orifices  of  the  Heart.— The  right  auriculo- 
ventricular  orifice  lies  behind  the  centre  of  the  sternum,  on  a  line 
with  the  lower  margin  of  the  articulation  of  the  cartilages  of  the 
fourth  rib  with  the  sternum. 
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The  Uft  fiurkuloventnculctr  orifice  is  on  tbe  same  level,  tut 
on  a  pliuie  posterior  to  the  v]ghL  It  lies  beliind  the  cartHagte  of 
the  fourth  left  rib>  ne^u*  to  or  beliiotl  the  aterinim. 

The  Vitlves  of  the  piilmo}ia7'y  ^T'ter:/  are  on  a  line  with  the  space 
between  the  cartilages  of  the  second  and  third  ribs  to  the  left  of 
the  sternum,  and  very  close  to  this  bone.  In  i^onae  instanccH  they 
may  lie  a  little  lower  down — namely,  on  a  line  with  the  junction 
of  the  cartilage  of  the  third  left  rib  with  the  sternum,  and  imme- 
diately under  it. 

The  amiw  valves  lie  behind  the  sternum,  on  a  line  with  the 
junction  of  the  cartilages  of  the  third  rib  with  the  sternum,  and 
towards  the  left  edge  of  this  l>one.  When  the  valves  of  the 
piilmo/uiri/  artery  are  situated  lower  down,  the  semilifn'tT  iKdt:m 
of  the  aorta  will  be  lower  also,  and  on  a  line  with  the  interval 
between  the  insertion  of  the  cartilages  of  the  third  and  fourth  riha 

A  line  drawn  across  the  inferior  margin  of  the  third  ribs 
corresponds  to  the  base  of  the  valm^  of  the  jmlmormry  artery,  and 
to  the  free  border  of  the  aoiiw  valves. 

The  rif^ht  ventricle  ascending  higher  than  tlie  left,  the  oriftM^e  o/j 
the  pnhnommj  artery  is  on  a  plane  higher  than  that  of  the  aortft^ 
hence  the  puhnona/ry  orifice  is  the  highest  up,  aa  well  as  the  most 
anterior,  of  all  the  orifices  of  the  heart 

The  aortic  oriJi.ce  lies  behind  the  pulmonary  orifice,  but  on  a 
lower  plane* 

The  lefi  aurieulo-ventrieular  07*ifice  is  immediately  behind  the 
uortic  orifice,  but  on  a  lower  plane. 

The  right  auriculo-ventrieular  orifice  is  nemly  on  the  sam.d 
plane  as  tbe  left,  but  more  anterior,  about  three*i[uarter8  of  an 
inch  lower  than  tbe  pulmonary  orifice. 

Tlie  asmnding  portion  of  the  arch  of  the  aorta  curves  to  tb« 
right  of  the  sternum,  betAveen  the  cartilages  of  the  sccon<l  ami 
tliird  ribs*  In  this  part  of  its  courae  it  is  still  within  the  peri- 
cardial sac,  and  (in  the  dead  subject)  lies  at  the  depth  of  an 
inch  and  a  half  from  the  surface,  the  margin  of  tbe  right  lung 
Mud  the  pericardium  being  between  It  and  the  parietes  of  the  ehesi 

The  trwnmerm  poHion  of  the  arch  of  th^.  aorta  crosses  the 
trachea  at  the  centre  of  the  first  bone  of  the  sternum  on  a  liofi 
with  the  lower  nuirgin  of  the  ailiculation  of  the  cartilages  of  the 
fix^t  ribs  with  the  sternum,  and  at  a  still  greater  depth  from  tb 
surfitcc. 


I 
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The  arch  of  tlce  aorta  approaches  most  closely  to  the  parietes  of 
the  chest  at  the  point  at  which  the  arteria  innoniiTuita  comes  off 
— i.e.,  on  a  line  vnth  the  junction  of  the  cartilage  of  the  second 
right  rib  imth  the  sternum. 

The  origin  of  the  pulmonary  aHery  is  on  a  line  with  the  junc- 
tion of  the  cartilages  of  the  third  ribs  with  the  sternum.  The 
tip  of  the  left  auricle  rests  against  its  left  sida  The  pulmonary- 
artery  ascends  about  two  inches  before  it  divides;  and  at  that 
point  a  portion  of  the  margin  of  the  vessel  comes  to  the  left  of  the 
sternum  between  the  cartilages  of  the  second  and  third  ribs.  The 
division  of  the  artery  is  on  a  line  with  the  upper  edge  of  the 
cartilage  of  the  second  ribs  where  they  join  the  stemimi. 

The  ascendhig  vena  cava  passes  through  the  diaphragm  by  an 
opening,  which  corresponds  to  the  upper  part  of  the  xyphoid 
cartilage. 

In  various  morbid  states  the  apex  of  the  heart  is  formed  by 
the  right  venti*icle  alone,  or  by  the  right  and  left  together.  In 
hypertrophy  of  the  right  side,  for  example,  associated  with  bron- 
chitis or  with  emphysema.  When  the  right  ventricle  chiefly 
enters  into  the  formation  of  the  apex  of  the  heart,  the  apex  is 
then  broad  and  rounded,  rather  than  of  the  normal  conical  form- 
and  is  evidence  of  long-standing  pulmonary  obstruction  (Belling- 

HAM,  BOUILLAUD,  FULLER,  PEACOCK,  WaLSHE,  WiLKS). 

Section  V. — Dimensions  of  the  Orifices  of  the  Heart. 

The  healthy  working  of  the  heart  is  consistent  rather  with  its 
relative  size,  and  the  relative  dimensions  of  the  orifices  to  each 
other,  to  the  size  and  weight  of  the  body  generally,  the  condition 
of  other  organs,  such  as  the  lungs,  the  liver,  the  stomach,  the 
spleen,  and  the  kidneys,  than  with  the  absolute  size  of  the  heart 
itself 

The  tricuspid  orifice  ought  to  be  larger  than  the  mitral  orifice, 
and  ludf  as  large  again  as  the  aortic  orifice.. 

The  mitral  orifice  ought  to  be  larger  than  the  orifice  of  the 
jyidmanai*y  artery,  and  larger  than  the  orifice  of  the  aoiia  by  oiie- 
fourth. 

The  orifice  of  the  pidmonary  artery  ought  to  be  larger  than  the 
orifice  of  the  aotia  by  about  one-eighth  (WiLKS). 

The  mitral  orifice  tends  to  diminish  under  all  forms  of  disease 
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which  diminish  the  supply  of  blood  coming  from  the  lungs  to  the 
left  side  of  the  heart — e.  g.,  smallness  of  the  chest  and  lungs  com- 
pared with  the  size  of  the  person,  and  imperfect  respiratory  acts. 
Such  forms  of  contraction  are  independent  of  organic  disease  of  the 
part,  and  are  unlike  induration,  which  implies  increased  develop- 
ment of  tissue  round  the  orifice  which  leads  to  its  contractioa 
Under  this  latter  condition  ulceration  may  ensue,  when  the  ante- 
rior curtain  is  generally  partially  destroyed,  when  large  soft  vege- 
tations or  concrete  fibrin  is  deposited  from  the  blood,  and  is  found 
adhering  to  the  diseased  parts. 

If  the  mitral  orifice  is  relatively  small  and  contracted,  the  left 
auricle  may  become  surcharged  with  blood.  Its  walls  are  then 
apt  to  become  thick,  tough,  and  hypertrophied,  in  place  of  being 
uniformly  thin.  Pulmonary  obstruction  is  associated  with  this 
condition,  and  enlargement  of  the  right  side  is  a  subsequent  effect. 

Aortic  obstruction  or  contraction  enlarges  relatively  all  other 
parts  of  the  heart. 

The  orifices  of  the  right  side  of  the  heart  exceed  in  size  those 
of  the  left,  and  more  especially  the  auricido-ventricular  orifices, 
compared  with  the  arterial  orifices;  but  in  advanced  life  the 
aortic  orifixie  tends  to  exceed  the  pulmonary. 

The  researches  of  Bizot  likewise  show  that  the  size  of  all  the 
orifices  of  the  heart  is  relatively  greater  in  the  male  than  in  the 
female,  and  that  their  size  progressively  increases  as  life  advances 
in  both  sexea 

The  following  are  the  average  dimensions  of  the  orifices  of  the 
heart  given  by  Bizot: — 

Male.        Femali. 

Right  auriculo-ventricuUr  orifice, 54'12  lines.  48*25  lines. 

Left  auricalo-yentricuUu- orifice, 45'17    „  41 '3      „ 

Pulmonary  orifice, 82*2      „  80*7      „ 

Aortic  orifice, ^ 3115    „  28-4      „ 


Section  VI. — Relative  Weight  of  the  Lungs  and  Heart. 

The  absolute  weight  of  the  lungs  and  of  the  heart  increases  as 
life  advances,  and  is  greater  in  the  male  than  in  the  female  at  all 
ages  (Bizot,  Boyd,  Peacock). 

The  following  are  the  records  given  by  Dr.  Boyd  in  his  paper 
already  i-eferred  to: — 
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TABLE  SHOWING  THE  RELATIVE  AVERAGES  OF  BODY-WEIGHT,  AND 
THE  WEIGHT  OF  THE  LUNGS  AND  HEART,  AS  TO  AGE  AND  HEIGHT. 


Ago  and  Sex. 

Bodyn 

eight. 

Bod7-height. 

Weight  of 
Right  Long. 

Weight  of 
Left  Long. 

Weight  of 
Heart. 

Yean. 
,  .    «    (Male 

Lbs. 
14 
18 

20 
18 

25 
24 

42 

88 

68 
68 

92 
86 

98 
87 

102 
84 

102 
86 

108 
86 

106 
80 

99 
79 

Ox. 
6 
2 

0 

7 

8 
9 

6 
6 

0 
14 

14 
18 

8 

0 

0 
9 

0 
0 

18 
14 

18 

4 

0 
5 

Inches. 
28-5 
27-7 

81-6 
81-6 

87-5 
87-0 

47-0 
46-0 

60-5 
57-7 

66-76 
62-0 

66-5 
62-0 

66-8 
62-0 

66-0 
620 

65-7 
61-5 

65-7 
61-0 

66-7 
600 

Ounces. 
4-12 
8-58 

5-45 
5-04 

6-27 
5-52 

10-14 
8-82 

20-4 
17-52 

82-84 
21-89 

28-47 
18-74 

81-21 
19-78 

80-82 
19-48 

28-52 
20-82 

18-77 
16-76 

80-46 
18-22 

Ottnces. 
8-99 
2-95 

5-08 
4-24 

6-01 
5-45 

10-88 
8-17 

19-67 
15-08 

80-09 
16-71 

24-29 
17-64 

28-68 
17-47 

26-29 
1708 

24-16 
16-59 

17-11 
14-59 

24-80 
16-28 

Ounces. 
1-66 
1-47 

2-14 
2-11 

2-77 
2-8 

4-25 
4-88 

7-61 
8-46 

10-06 
9-08 

11-86 
9-45 

11-68 
9-6 

11-88 
10-44 

12-94 
10-64 

18-14 
10-10 

12-1 
10-27 

i^MFeniie;:::::: 

«.    .    (Male 

2*oMFemie,: 

^    (Male 

**°MFenSi;;::::: 

m  .    - ,  f  Male 

,.  .    „»fM»]e, 

^^t^^ojp,^^ 

„„.    .^fMale. 

»„.    .^(Mtle 

SOto^JFemj;; 

„^       *A  f  Male... 

^^  .    «^fMale 

soto^oja,; 

'o^8o{a;;:;:::: 

-.-,  f  Male 

Aboy.8o{*»»^«i,;::: 

The  thickness  of  the  parietes  of  the  heart  varies  also  with  age : 
those  of  the  left  ventricle  are  thicker  in  the  male  than  in  the 
female  at  every  age,  and  the  thickness  increases  as  age  advances. 
The  parietes  of  the  right  side  increase,  but  in  a  much  less  ratio. 

The  thickest  part  of  the  parietes  of  the  left  ventricle  is  at  the 
centre,  next  at  the  base,  and  it  is  thinnest  at  the  apex  (the  mean 
thickness  is  under  six  lines).  The  thickest  part  of  the  parietes  of 
the  right  ventricle  is  at  the  base,  where  it  is  above  two  linea  The 
thickest  part  of  the  aeptuTn  ventriculorum  is  at  its  centre. 

Section  VII. — Mode  of  Examination  of  the  Heart. 

In  order  to  determine  the  nature,  the  situation,  and  extent  of 
morbid  changes  in  the  heart,  it  is  necessary  to  be  able  to  recog- 
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nim  i*eadjly  any  alteration  in  the  heart's   impulse,    either 

regards  ita  ^strength  or  the  Bitaation  in  which  it  is  felt-— it  hi 
necessary  to  he  able  to  detect  any  diflerenc«  in  the  extent  and  1 
degree  of  the  hearts  superficial  didness^  or  any  change  in  the  I 
character  of  its  sounds  different  from  those  which  are  noi^maJ. 

Inspection,  palpation,  percussion,  and  auscultation  ai-e  all  thei^fore  , 
capable  of  affording  valuable  assistance  in  aniving  at  a  diagnods; 
and  the  following  statements  are  condensed  from  the  admirable  I 
writings  of  Drs.  Bellinghani,  Fuller,  Gairdner,  Stokesi,  and  Wiilshe. 

The  inspection  of  the  external  siuface  of  the  thonix,  and  the 
application  of  the  hand  to  the  prcec&rdial  region  should  never  be] 
omitted     Positive  information  is  obtained  by  these  two  metbc 
of  examination,  which  mutually  ast^ist  one  another. 

The  exact  point  at  wliich  the  apex  of  the  heart  <K>mes  iii  con- 
tact witli  the  parietes  of  the  chest  may  be  determined  simply  by  1 
inspection*     The  strem/th  or  fe^blent^its  of  the  impulse  of  the  heart 
is  to  be  determined  by  the  application  of  the  hand. 

By  insjMidion  it  is  ascertained  whether  the  two  sides  of  th^l 
thorax  are  symmetrical;  and  (in  connection  with  cardiac  diag- 
nosis) whether  tliere  is  any  bulging  in  the  jWiBcordial  region, 
any  unusual  puLmtioa  at  any  jjart  of  its  pariet^^  in  the  largtjj 
arteries  which  come  off  from  the  arch  of  the  aorta,  as  weU  as  iii| 
the  jugular  veins  or  epigastric  region. 

By  the  itpplieatifm  of  ths  hand — ^pajpation — ^the  force  or  im* 
pulse  of  jiulsation   is  detenu  ined,  the  frequency  or  slowness  of 
the  heart's  action  is  judged  of,  and  the  regularity  or  irix»gnlarityl 
of  its  movements.     We  may  likewise  appreciate  by  this  means 
any  trenwm   i»r  frldlmis  which   accomiMiny  its   action   in   the 
pericardium.     To  determine  the  impulse  of  the  heart,  the  hand 
roust  be   placed  directly  upon  the  sur&ce  of  the  chest;   but 
mediaie  palpation  may  be  used  by  placing  one  end  of  the  stetho- 
scope over  the  part  where  the  impulse  is,  when  the  extent  toj 
wliich  the  instrument  is  elevated,  and  the  force  with  which  thi 
is  accomplished,  will  give  an  accursite  idea  of  the  strength  of  tti« 
heart's  impulse,  especially  in  hypertrophy,  or  in  hypertrophy  wit 
dilatation  of  the  ventricles. 

In  healthy  persons  with  well-formed  chest»  the  impulse  of  thel 
heart  is  so  sliglit  as  not  to  be  perceptible  to  the  indl vidua]] 
himself;  and  it  is  felt  only  at  one  spot — ^namely,  between  the] 
cartilages  of  the  fifth  and  sixth  ti^n  on  the  leit  side — ^i.e,  from 
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one  to  two  inches  below  the  nipple,  and  to  its  sternal  side.  When 
the  parietes  of  the  chest  are  much  loaded  with  fet,  the  impulse 
is  scarcely  perceptible  to  the  hand;  while  in  thin  persons  it  is 
evident  to  the  eye. 

The  impulse  is  somewhat  stronger  in  the  erect  than  in  the 
recumbent  posture.  A  forced  inspiration  diminishes  it,  and  causes 
it  to  be  felt  lower  down  than  usual;  while  a  deep  inspiration 
elevates  the  ribs,  without  raising  the  heart  in  the  same  degree. 

In  a  forced  expiration  the  impulse  is  more  perceptible,  and  is 
felt  higher  up.  In  examining  the  heart  it  is  therefore  necessary 
to  make  the  patient  vary  his  position,  and  to  examine  the  heart 
both  during  inspiration  and  expiratioiL  Calmness  and  tranquil- 
lity on  the  part  of  the  patient  must  be  obtained,  because  mental 
excitement,  as  well  as  exercise  or  exertion,  increases  the  impulse 
of  the  heart.  A  diminiahed  impulse,  circumscribed  or  feeble,  is 
due  to  feebleness  of  the  action  of  the  heart  from  disease  or 
alteration  of  its  muscular  tissue — as  in  softening  or  fatty  degener- 
ation of  its  tissue,  or  general  debility  of  the  system;  or  owing 
to  disease  in  the  lungs  or  pericardium — as  from  effusion  into 
the  sac — when  the  apex  of  the  organ  may  be  prevented  from 
coming  in  contact  with  the  parietes  of  the  chest.  The  impulse 
is  also  diminished  in  cases  of  attenuation  of  the  walls  of  the 
ventricles,  with  dilatation  of  their  cavity.  Emphysematous  lungs 
may  likewise  overlap  the  heart,  and  prevent  its  impulse  from 
being  felt.  Increased  impulse  of  the  heart  is  generally  due  to 
some  morbid  state  of  the  heart  itself  It  is  stronger  than  natural 
in  hypertrophy  of  the  walls  of  the  left  ventricle,  and  is  greatest 
in  hypertrophy  with  dilatation  of  the  ventricles.  In  such  cases 
the  impulse  is  slow,  gradual,  heaving,  double,  and  occasionally  so 
violent  as  to  shake  the  bed  on  which  the  patient  rests.  Tliis 
slow,  progressive,  heaving  impulse  is  produced  by  no  other  cause 
than  hypertrophy  with  dilatation  of  the  ventricles  of  the  heart; 
and  in  such  cases  the  extent  of  surface  over  which  the  impulse 
is  felt  is  much  increased,  and  the  whole  side  of  the  chest  is  some- 
times elevated  by  the  action  of  the  organ.  The  double  impulse 
which  can  be  felt  is  due  to  the  fact  that  the  diastole  as  well  as 
the  systole  of  the  ventricles  is  accompanied  by  an  appreciable 
impulse.  Adhesions  of  the  pericardium  to  the  pleune  of  opposite^ 
sides  may  so  bind  down  an  enonnously  large  heart  that  its 
impulse  will  not  be  felt 
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The  situation  of  the  impulse  of  the  heart  may  be  altered  by 
displacement  of  the  heart  itself,  as  in  cases  of  empyema,  towards 
the  left  side  when  the  right  pleural  cavity  is  distended  with  fluid, 
and  to  the  right  side  when  the  left  pleural  cavity  is  distended 
with  fluid.  The  impulse  may  then  be  felt  on  the  right  of  the 
sternum.  In  cases  of  ascites  the  heart  may  be  pushed  upwards, 
and  its  impulse  felt  on  a  plane  higher  than  natural;  so  also  in 
cases  of  ovarian  and  other  abdominal  tumors,  hysterical  tym- 
panitis, or  in  advanced  stages  of  pregnancy.  In  emphysema  of 
both  lungs  the  heart  is  displaced  downwards,  so  that  the  impulse 
is  then  felt  sometimes  as  low  down  as  the  epigastric  region. 
When  fluid  is  effused  into  the  pericardium,  the  site  of  the  impulse 
is  somewhat  elevated;  and  as  the  amount  of  fluid  increases,  the 
impulse  becomes  weaker,  unequal,  undulatory,  or  irregular;  and 
when  the  effusion  is  very  considerable  the  impulse  will  be  alto- 
gether absent 

In  hypertrophy  of  the  left  ventricle,  with  dilatation  of  its 
cavity,  the  impulse  is  felt  lower  down  than  natural,  more  to  the 
left  side,  and  occasionally  on  a  line  vertically  from  the  axilla. 

In  hypertrophy  with  dilatation  of  the  right  ventricle,  the 
impulse  is  felt  lower  down,  and  more  to  the  right  side  than 
natural,  and  not  unfrequently  on  a  line  with  the  xyphoid 
cartilage. 

In  the  former  case  (hypertrophy  with  dilatation  of  the  left 
ventricle)  the  impulse  is  progressive,  heaving,  and  strong,  elevat- 
ing the  hand  or  stethoscope  of  the  observer,  and  felt  over  a  very 
much  larger  surface  than  natural;  in  the  latter  case  (hypertrophy 
with  dilatation  of  the  right  ventricle)  the  impulse  is  felt  over  a 
more  circumscribed  space,  and  is  neither  heaving,  prolonged,  nor 
very  strong.  But  the  downward  displacement  of  the  heart  is  not 
due  only  to  the  hypertrophy.  Three  causes  conspire  to  produce 
it:  one  is  the  hypertrophy  of  the  organ ;  another  is  the 
dyspnoeal  inflation  of  the  lungs;  and  another  is  the  flattening  of 
the  diaphragm,  which  always  exists  where  there  is  an  abiding 
source  of  dyspnoea.  This  descent  and  flattening  of  the  diaphragm 
is  due  to  tlie  instinctive  efforts  made  in  all  forms  of  dyspnoea  to 
obtain  more  air.  The  large  heart  is  thus  pushed  downwards  by 
the  dyspnoeal  lung  inflation,  and  pulled  downwards  by  the 
diaphragm  (Hyde  Salter,  Brit  Medical  Journal,  February  8, 
1862). 
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Turgeacence  cmd  puZaationa  in  the  jugular  veins  are  to  be 
appreciated  by  inspection  and  palpation.  They  are  signs  which 
accompany  advanced  stages  of  some  cardiac  diseases.  Turgescence 
is  the  most  common,  and  occurs  in  cases  in  which  an  impediment 
exists  to  the  free  passage  of  the  blood  through  the  right  side  of 
the  heart;  and  in  such  cases  when  the  tricuspid  valve  imperfectly 
closes  the  right  auriculo- ventricular  orifice,  and  so  permits  regur- 
gitation into  the  auricle  at  each  systole  of  the  right  ventricle,  we 
have  pulsation  of  the  jugular  veins  as  well  as  turgescence.  Pul- 
sation is  always  most  evident  immediately  above  the  clavicles, 
and  may  extend  half-way  up  the  neck. 

When  the  mitral  valve  permits  regurgitation,  a  "purring 
tremor"  may  be  felt  when  the  hand  is  placed  over  the  region  of 
the  mitral  valve;  and  a  similar  tremor  may  be  felt  over  a  dilated 
aorta  when  the  valves  are  patent,  or  when  a  commimication  exists 
between  a  vein  and  an  artery.  The  jarring  pulse  in  the  radial 
artery  in  cases  of  aortic  valve  patency  is  an  instance  of  the  "pur- 
ring tremor"  felt  in  an  artery  of  small  calibre. 

Peronssion. — ^The  whole  of  that  portion  of  the  anterior  wall  of 
the  chest  behind  which  the  heart  is  situated  is  sometimes  called 
the  prcecordial  region;  but  anatomically  it  is  a  region  more 
limited,  corresponding  to  that  part  of  the  pericardiiun  of  the  heart 
uncovered  by  lungs  (fig.  10,  ante,  p.  508). 

Both  regions,  however,  are  definable  by  the  limits  of  a  dull 
sound  on  percussion  and  more  slight  percussion. 

The  portion  of  heart  uncovered  by  lung  seldom  exceeds  two 
inches  in  any  direction.  It  has  a  triangular  shape,  the  base  below, 
the  apex  abova  It  consists  of  a  portion  of  the  apex  of  the  right 
ventricle,  and  of  part  of  the  left  ventricle  near  its  apex,  and  is 
on  a  plane  below  the  nipple  and  the  fourth  riba  Its  base  is  on  a 
line  with  the  (Strtilage  of  the  sixth  rib.  Its  apex  is  at  the  point 
where  the  margins  of  the  opposite  lung  begin  to  separate  fix)m 
one  another — i.  €.,  immediately  below  the  fourth  rib.  The  trian- 
gular boundaries  of  tliis  anatomically  true  prcecordial  space  are 
constituted — (1.)  On  the  right  side  of  the  thin  edge  of  the  right 
lung,  by  nearly  a  vertical  line  through  the  centre  of  the  ster- 
num; (2.)  On  the  left  side  of  the  thin  margin  of  the  left  Itmg, 
by  a  more  or  less  oblique  line  through  the  cartilages  of  the 
fifth  and  sixth  left  ribs;  (3.)  Below,  it  is  bounded  by  the 
diaphragm. 

VOL.  Tl.  2  y 
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Over  this  region,  to  slight  percussion,  a  sound  less  dull  than  that 
yielded  by  the  liver  is  elicited,  and  on  stronger  percussion  a 
difference  of  sound  can  be  detected  where  the  thin  margin  of  the 
lungs  covers  the  heart  The  mode  of  percussing  this  region,  so  as 
to  mark  the  Itmg  part  and  the  heart  part,  is  to  lay  one  finger  over 
the  decidedly  dull  part,  and  another  over  the  slightly  resonant 
edge  of  the  lung,  when,  by  striking  the  two  fingers  alternately, 
the  arched  line  along  which  the  organ  lies  in  contact  with  the 
walls  of  the  chest  may  be  traced  with  accuracy,  unless  fat  obscures 
the  resonance  (Hope). 

Another  means  of  estimating  the  size  of  the  heart  is  by  aua- 
cuUaiory  percussion.  This  requires  two  competent  persons  to 
determine  the  result,  and  is  managed  as  follows: — "A  solid  cedar 
cylinder,  six  inches  in  length  and  one  inch  in  diameter,  cut  in 
the  direction  of  the  fibres,  and  with  an  ear-piece  attached,  is 
applied  to  the  centre  of  the  prwcordial  region,  while  the  ear  is 
applied  to  the  other  end:  percussion  is  then  made  by  another 
person  from  the  point  near  where  the  cylinder  is  applied  towards 
the  limits  of  the  heart  in  every  direction.  So  long  as  percussion 
is  made  over  the  body  of  the  heart,  a  distinct  sharp  shock  is  felt 
directly  in  the  ear;  but  as  soon  as  the  limits  of  the  heart  are 
passed,  this  sharp  shock  immediately  ceases,  even  in  passing  finom 
one  solid  organ  to  another  in  contact  with  it,  as  from  the  heart  to 
the  liver"  (Dns.  Camman  and  Clark).  Practice  will  enable  a 
discrimination  to  be  made  between  the  characteristic  sound  of  the 
heart  and  the  diffused  shock  produced  by  striking  the  ribs. 

The  mean  diameter  of  the  healthy  adult  heart  (not  the  anatomi- 
cal prcecordial  region  only)  has  been  found  to  be  as  follows: 


Inchei.      Linec 

Vertical  diameter, j^*^®' *  ^ 

(  Female, i6  7 

4 

1 

Right  oblique  diameter,...  J  ^*^^• *  ^® 

^  '      (Female, 4  10 

Left  obUqae  diameter, -f  ^*^^ ^  ^^ 

*  (Female, 8  7 


Tranaverse  diameter, /^*^®V * 

(  Female 4 


Generally  the  region  of  this  deep-seated  dulness  extends  trans- 
versely from  the  left  nipple  to  a  little  to  the  right  of  the  sternum, 
and  vertically  from  the  third  to  the  sixth  riba  The  true  ana- 
tomical prceoordial  space  may  be  diminished  if  the  lungs  ate 
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largely  developed,  and  may  disappear  if  the  anterior  margins  of 
the  lungs  are  emphysematous,  so  that  their  edges  meet  in  front  of 
the  organ. 

The  region  of  the  heart's  superficial  dulness  is  increased  when- 
ever the  heart  is  enlarged,  or  whenever  fluid  to  any  amount  is 
effused  into  the  sac  of  the  pericardium.  If  the  walls  of  the 
ventricles  are  hypertrophied,  or  if  their  cavities  are  dilated,  the 
dulness  will  extend  over  a  wider  sur£Eice;  and  its  extent  is  in 
some  degree  a  measure  of  the  increased  size  which  the  organ  has 
attained.  The  enlarged  heart  pushes  aside  the  lungs,  and  a  larger 
portion  of  it  comes  in  contact  with  the  parietes  of  the  chest.  In 
hypertrophy  with  dilatation  the  heart  attains  the  largest  size 
that  it  is  capable  of,  and  the  prsecordial  region  may  yield  a  dull 
sound  over  a  square  surfiwje  of  from  two  to  six  inches.  When 
hypertrophy  predominates  over  dilatation,  the  space  which  jdelds 
a  dull  sound  is  wider  from  above  downwarda  When  dilatation 
predominates  over  hypertrophy,  the  region  in  which  a  dull 
sound  is  yielded  transversely  is  wider.  When  there  is  fluid  in 
the  pericardium,  a  larger  surface  than  natural  in  the  prcecoi^iaZ 
region  yields  a  dull  sound;  the  degree  of  dulness  is  more  pro- 
nounced, and  the  sensation  of  resistance  considerably  greater  than 
in  the  former  case. 

The  situation  of  the  dulness,  its  amount  and  degree,  are  the 
guides  as  to  its  probable  cause.  When  it  is  caused  by  enlarge- 
ment of  the  heart,  the  site  of  the  dulness  is  lower  down  and 
more  to  the  left  side  than  when  it  depends  upon  liquid  effused 
into  the  pericardium.  If  a  large  amount  of  fluid  is  contained  in 
this  sac,  a  dull  sound  may  be  elicited  by  percussion  as  high  as  the 
articulation  of  the  second  rib  with  the  sternum,  and  even  in  some 
cases  as  high  as  the  first  rib.  The  degree  of  dulness  over  fluid  is 
also  much  more  marked  than  over  the  heart  itself,  and  the  resist- 
ance to  the  finger  is  greater.  Solidification  of  limg  in  the  im- 
mediate vicinity  of  the  heart  will  cause  an  apparent  extension  of 
the  cardiac  dulness. 

Anscnltation  and  the  Sonnds  Aisociated  with  the  Action  of  the  Heart 
— Auscultation  of  the  heart,  like  percussion,  may  be  either  mediate 
or  immediate;  but  generally  there  are  many  objections  to  imme- 
diate auscultation.  In  the  case  of  females  it  is  indelicate;  in  dirty 
persons  it  is  disagreeable;  while  in  contagious  diseases  it  is  not 
without  risk ;  besides,  there  are  some  situations  in  which  either 
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mom  ooovenirtit.     In  esses  of  r&l^'uljir  diaeaae  of  Ibe  hmH  Hkm 
rIIc!|1i0occ»|:h.%  ami  specially  the  forms  of  the  dimUe 
alnsatly  deHerit>e(i  ^^  abeoluielj  nao^euj  in  manjr  ^ 

liio  pht^nomena  of  the  beart*a  actioii,  as  observed  hj  i 
the  heart  of  a  living  animal  reposed  to  view,  or  «a  appiraslied  by^ 
the  ear  and  hand  applied  over  the  car^aiC  regiom  of  man.  are  of  tlit 
moal  definite  nature;  and  in  determming  the  alleiatioiis  of  aood 
pfoducsed  by  dis^^,  it  m  necessary  to  bear  in  mind  the  ocemreiiO 
and  aecjtienoe  of  tha  foUowiog  mddenla. 

The  two  auricles  of  the  heart  oontraci  at  the  same  instant  of 
tiiiii\  nod  tbij  contractions  of  the  right  and  left  irentrieles  are 
aiin)  niitiulUincoua  The  ooDtraction  of  tbe  ventricles  follows  imme- 
dtately  that  of  the  aoricIesL  The  relaxation  of  the  fibrea  of  eAch 
part  of  the  heart  follows  immediately  their  contractioii,  atid  a 
ah0rt  but  distinctly  appreciable  period  of  repose  interrenes  be- 
tween the  relaxation  of  the  rentrides  and  the  seoondaiy  ooatrae- 
tion  of  the  auricles.  Each  complete  reTolution  of  the  hewri  ia 
tbw  accompanied  by  two  succe^ve  sonnds,  sepazuled  from  eadi 
otlier  by  intervala  dt  silence.  Theds  two  sounds  ar$  unliit;  and 
the  two  periods  of  aUence  di^er  in  durcUian,  Within  the  liauts 
of  health  the»e  sounds  have  a  variable  duration  and  limit  of 
atif&oe  over  which  they  are  heard,  as  well  as  of  intensity,  mod  of 
acertatD  rhyihTji.  The  rhythm  of  the  heart  is  maintained  when  its 
two  sounds  succeed  each  othen  aiid  are  followed  by  an  iutemJ  of 
repose^  which  v:aries  in  length  according  to  the  duration  of  Ibe 
previous  systole,  and  according  to  the  rapidity  witb  which  the 
sounds  succeed  each  other. 

Sie  Jlnt  toond  is  coincident  with  the  systole  of  tbe  vieiitrick^ 
the  impulse  of  the  apes:  i^ainst  the  side  of  the  chest »  and  tlie  puke 
of  the  large  arteriesi  It  is  sometimes  also  caDed  tbe  ^jf^iotic  or 
inferior  sound  of  the  heart  It  should  be  fistenied  to  over 
apex  of  the  heart 

The  teeoud  seimd  is  synchronous  with  the  diastoTe  of  tbe 
irictt>s,  the  recedouce  of  the  heart  from  the  side^  and  the  pulsdeas^ 
st4ite  of  the  lai^  arteries.     It  ia  aometimes  alstj  called  the  ilus»- 
ivlic  or  MHperi€T  loiind.     It  sbould  be  listened  to  at  n^id  Mermum^ 
near  its  left  edge^  and  on  the  level  of  the  second  interspace. 

A  very  short  silence  (which  only  becomes  obvious  when  tba 
pube  does  not  exceed  sixty  in  a  minute]  soeoeeds  tbe  first : 


ic  or 
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but  a  distinctly  appreciable  period  of  silence  and  repose,  of  some 
duration,  succeeds  the  second  sound. 

The^r«^  sound  is  of  a  prolonged  and  dull  character  compared 
with  the  second  sound,  which  is  more  quick,  short,  and  clear,  and 
bears  a  close  resemblance  to  that  produced  by  lightly  tapping^ 
near  the  ear,  the  knuckle  of  a  bent  finger  with  the  soft  extremity 
of  afin/jer  of  the  other  hand  (Hope). 

The  Line  of  Transmiflsion  of  these  sounds  respectivety  it  is  of 
the  greatest  practical  importance  to  observe;  because,  being  so 
constant  in  health,  any  variation  indicates  some  modifying  cause. 

The  first  sound  passes  slantingly  upwards  to  the  left  acromial 
angle,  growing  weaker  and  weaker  on  the  way.  Its  intensity 
diminishes  much  more  on  the  way  to,  and  at,  the  right  acromial 
angle.  The  propagation  backwards  of  the  first  sound  is  thus 
clearest  and  fullest  to  the  left — so  that,  while  audible  at  the  left 
back,  it  may  be  inaudible  at  the  right. 

The  second  sound  has  the  region  of  the  base  for  its  centre ;  and 
in  nine  people  out  of  ten  is  heard  more  clearly  at  mid  sternum,  09i 
the  level  of  the  second  interspace,  than  at  any  point  of  the  prae- 
cordial  region  (Wai^he).  It  radiates  towards  the  right  and  left 
acromial  angles,  and  with  greater  clearness  to  the  left  than  the 
right,  while  posteriorly  it  is  heard  at  the  surfia<5e  with  less  clear- 
ness and  distinctness  on  the  right  side  than  on  the  left. 

Next  to  the  lines  of  propagation  of  the  sounds  being  deter- 
mined as  above  indicated,  it  is  necessary  to  analyze  the  sounds, 
and  compare  them — (1.)  At  both  sides  of  the  apex  and  region  of 
the  base ;  (2.)  At  base  and  apex  on  the  same  sides  of  the  organ ; 
(3.)  At  base  and  apex  of  opposite  sides.  In  any  one  of  these 
regions,  compared  with  the  other,  the  sounds  in  health  are  found 
to  vary  so  materially  in  positive  and  relative  properties  that  any 
single  description  of  them  cannot  be  given. 

The  natural  sounds  of  the  heart  thus  indicated  may  be  of 
abnormal  character,  as  regards  intensity,  pitch,  duration,  qtuility, 
rhythm,  reduplication,  and  appai^ent  distance,  at  each  of  the 
following  points : — namely,  at  the  third  interspace,  and  along  the 
third  rib  for  the  distance  of  three  inches  from  the  left  edge  of  the 
sternum,  for  all  sounds;  at  the  point  where  the  apex  beats,  for 
Ttiitral  sounds;  at  the  left  of  the  sternum,  and  over  the  ensiform 
cartilage  (if  the  apex  be  not  in  this  position), /or  tincxtspid  sounds; 
at  third  left  costal  cartilage  and  adjoining  part  of  the  sterniun, /or 


550  SPECIAL  PATHOLOOT — ^DIAGNOSIS  OF  THORACIC  DISEASE. 

both  aortic  and  pvZmonary  soniida;  at  second  right  and  second 
left  costal  cartilages,  for  tlte  sounds  of  aortic  and  pulmonary 
orifices  respectively  (What  to  Obsei've,  p.  43). 

The  term  ''sound"  in  reference  to  cardiac  diagnosis,  is  under- 
stood to  refer  to  the  natural  sounds  of  the  hearty  either  normal  or 
modified  in  character  as  detailed  above. 

It  is  important  to  observe  the  relationship  of  the  sounds  of  the 
heart  to  the  pulse.  The  first  sound  anticipates,  by  a  very  short 
but  appreciable  interval,  the  pulse  at  the  wrist  An  interval 
consistent  with  health  is  undetermined;  but  it  may  be  stated 
generally,  that  if  the  diastole  of  the  most  distant  arteries,  such  as 
the  posterior  tibial,  behind  the  inner  ankle,  or  the  arteries  on  the 
dorsum  of  the  foot,  is  so  much  retarded  as  to  become  synchronous 
with  the  second  sound,  the  state  indicates  diseasa  It  is  a  fre- 
quent attendant  on  insufficiency  of  the  aortic  valvea 

When  the  sounds  of  the  heart,  after  a  certain  number  of  per- 
fectly regular  beats,  are  suspended  during  the  time  usually  taken 
to  perform  an  entire  revolution  of  the  cardiac  functions,  the 
sounds  of  the  heart  are  said  to  intermiL  A  sudden  pause  or 
silence  then  occurs,  and  such  an  intermission  sometimes  happens 
more  or  less  regularly,  or  after  a  fixed  number  of  regular  beats. 
This  constitutes  intermittence  or  intermission  of  the  heart's  action. 
It  may  occur  in  individuals  otherwise  in  perfect  health;  but  it  is 
common  in  diseased  states  of  the  valves  or  orifices  of  the  heart, 
where  some  impediment  exists  to  the  direct  passage  of  the  blood, 
or  where  regurgitation  is  permitted. 

Morbid  Soimds  of  the  Heart,  or  Murmurs. — The  term  "murmur** 
is  applied  to  a  sound  superadded  to  the  normal  sound  of  the 
heart,  and  which  may  occur  with  one  or  more  of  the  natural 
sounds.  The  term  was  first  employed  by  the  late  Sir  John 
Forbes,  and  has  been  very  generally  adopted  since.  These  may 
be  so  obscured,  or  even  obliterated,  that  the  murmur  or  Tnorbid 
sound  is  alone  heard.  According  to  their  supposed  seat  of  pro- 
duction these  murmurs  are — (1.)  Endocardiac^  sometimes  called 
valvular;  (2.)  Pericardiac,  also  called  exocardiac. 

All  endocardiac  or  valvular  murmurs  yield  a  "blowing,** 
"rough/'  "rasping*'  "sawing"  "booming"  or  "bellows"  soutuI, 
as  in  the  whispered  expressions  of  the  words  "who"  or  "au>e** 
the  double  letter  "ss"  or  the  single  letter  "r;"  and  there  are 
certain  spots  where  they  may  be  heard  in  their  greatest  maa^imum 
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force;  namely, — (1.)  A  few  lines  above  the  left  apex;  (2.)  Just 
above  the  ensiform  cartilage  at  mid  sternum ;  (3.)  On  the  level  of 
the  third  interspace;  and  (-i.)  At  the  junction  of  the  third  left 
cartilage  with  the  sternum. 

The  physical  causes  which  may  explain  the  mechanism  of  these 
murmurs  are  due  either — (1.)  To  pure  constrictions  of  natural 
orifices;  (2.)  To  pure  widenings  of  natural  orifices;  (3.)  To  pure 
roughness  of  surfaces;  or  (4.)  To  the  association  of  the  latter 
condition  with  either  of  the  two  former. 

When  murmurs  are  due  to  such  single  or  combined  mechanism, 
they  are  said  to  be  organic  mui^mura,  to  distinguish  them  from 
inorganic  murmurs  due  to  certain  morbid  causes  not  yet  well 
understood. 

These  inorganic  murmurs  are  connected — (1.)  With  certain 
states  of  the  blood,  as  in  spanaemia;  or  (2.)  With  d}mainic  or 
functional  action  of  the  heart  itsel£ 

It  is  of  the  greatest  importance  to  determine,  therefore,  the 
nature  of  a  murmur,  especially  as  to  whether  it  is  really  organic 
or  functional. 

In  this  investigation  the  essential  points  to  be  inquired  into,  to 
guide  the  diagnosis,  are  as  follow: — (1.)  Observe  the  relationship 
of  the  murmur  to  the  systole  or  diastole ;  that  is,  the  rhythm  of  a 
murmur,  or  the  position,  in  point  of  time,  which  it  holds  during 
the  difierent  physiological  acts  which  constitute  a  complete 
cardiac  pulsation — namely,  the  contraction,  the  dilatation,  and 
the  period  of  rest  of  each  of  the  cavities;  (2.)  The  spot  of  its 
maximum  intensity  on  the  surface  of  the  chest;  (3.)  'The  direc- 
tion in  which  the  murmur  is  transmitted;  (4)  Its  quality  and 
pitch;  (5.)  State  of  the  natural  sounds  of  the  heart  which  may 
remain;  (6.)  Presence  or  absence  of  any  audible  phenomena  in 
the  arteries  or  veins,  or  both;  and  (lastly)  The  duration  and 
clinical  progress  of  the  case. 

Each  orifice  of  the  heart  may  be  the  seat  of  two  murmurs, 
constrictive  and  regurgitant,  with  or  against  the  current;  and 
thus  eight  muinnurs  are  the  total  number  the  occurrence  of  which 
is  possible.  The  essential  characters  of  these  murmurs  are  con- 
densed as  follows  from  Dr.  Walshe's  Practical  Treatise  on  Diseases 
of  tJce  Lungs  ami  HeaH;  and  from  Professor  W.  T.  Gairdner's 
paper,  entitled  "A  Short  Account  of  Cardiac  Murmurs,"  Edin. 
Med.  Journal,  Nov.,  1801. 


552 


SPECIAL  ^ATBOIjOOY — BUONOSIS  OF  THOIUOIC  DISEASE. 


In  detemiiniQg  the  attributes  of  a  cardiac  murmur  tlie  first; 
step  in  the  inquiry  is  to  determine  which  is  the  second  soimd  ot 
the  heart,  aud  wliich  ia  the  Jii'st  In  tli©  vhytAmkal  socceaiuaa 
of  the  hearts  actions  the  phenomena  which  we  can  appreciate 
externally  are  a  Uttle  later  them  the  commencement  of  the  heart  s 
action*  Bcfo7*e  t/iere  is  either  sound  or  imfipulse  ih^  contradion 
has  already  taken  jdaee;  and  whatever  the  pathological  origin  or 
seat  of  the  murmur  may  be,  those  which  immediately  succeed 
the  first  sound  and  the  impulse,  correspond  to  the  period  of  ven- 
trieulai*  contraction;  and  those  which  succeed  the  second  sound 
correspond  to  the  period  of  ventricular  dilatation, 

Br.  Gairduer  gives  the  following  classification  and  aocount  of 
them  I — 

1.  An  aurictilar  systolic  murmur  m  one  which  precedes  and 
mtw  up  to  the  FlHST  Soukd  of  the  heart,  which  is  in  all  probability 
produced  in  one  or  other  of  the  auriculo-ventricuhur  orifices,  inas- 
much as  it  coincides  with  the  forcible  emptying  of  the  auricles 
into  the  ventricles  through  these  orifices.  Its  reasonable  inter- 
pretation, therefore,  is  obBtruction  to  the  cwnxTit  of  th^  blood 
ENTKHiKG  a  ventricle^  If  the  left  auricolo-ventricular  orifice  m 
affected,  the  murmur  will  be  found  to  have  the  character  of  a 
mMtal  murmur,  and  to  have  its  area  at  A  (fig,  13).  If,  on  the 
contrary,  the  irwn&pki  orifice  be  obstructed,  the  murmur  will 
occupy  the  triangular  area  C  (fig.  13), 

2.  A  ventricular  systolic  murmur  siwceeda  amd  mns  off  from 
tlie  FXBST  SOUKD;  and  it  may  be  produced  either  in  the  auricubh 
mntruiular  or  in  the  arterial  orifices.  In  either  case  it  coincides 
with  the  eifr^pti/irig  of  the  ventricles;  and,  therefore,  if  awnculo- 
mntrkular  in  origin,  it  is  a  rnumiur  of  rtguTgitaiimir;  if,  on  the 
other  hand,  it  is  of  arterial  origin,  it  is  a  murmur  ofobsituctiotu 

A  ventricular  systolic  nuumur  may  thus  have  four  diEtiuct 
solutions  among  organic  valvular  diseasesL  If  the  area  he  TtiUral^ 
it  is  a  miinmir  of  mitral  regitrgitation.  If  the  area  be  aortk\  it 
is  a  murmur  of  aortic  ohstructioiL  If  the  aiea  be  trUmsjyid,  it  ii 
a  wurmur  of  iriouspid  reguri^itation.  If  the  area  is  that  of  the 
origin  of  the  pidmonarg  artery^  it  is  a  murmur  wkich  i7idicat€a 
pulmonic  obstruction, 

3*  A  ventricular  tliastolic  munfiiur  succeeds  and  runs  off  fn)m 
the  second  sound,  and  may  be  produced  either  in  the  auritulo- 
veniricular,  or  in  the  arterial  orific^a     In  either  case  it  coincide^ 
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with  the^iiTi^rof  the  ventricles;  and  therefore,  i£  auriculo-ventri' 
cular  in  origin,  it  is  a  murmur  of  obstruction;  and  if  arterial,  it 
is  a  murmur  of  regurgitation. 


Fig.  13  .• 

The  Heart:  its  several  parts  and  great  vessels  in  relation  to  the  front  of 
the  thorax.  The  lungs  are  collapsed  to  their  normal  amount,  as  after  death, 
exposing  the  heart.  The  outlines  of  the  several  parts  of  the  heart  are  indicated 
l>y  very  fine  dotted  lines.  The  area  of  propagation  of  valvular  murmurs  are 
marked  out  by  more  visible  dotted  lines.  A,  the  circle  of  mitral  murmur,  cor- 
responds to  the  left  apex. 

Hie  broad  and  somewhat  diffused  area,  roughly  triangular,  is  the  region  of 
tricuspid  murmurs,  and  corresponds  generaUy  with  the  right  ventricle  where  It 
is  least  covered  by  lung.     The  letter  C  is  in  its  centre. 

Hie  circumscribed  circular  area,  D,  over  which  the  pulmonic  arterial  murmurs 
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A  venhncular  diaatolic  mui'muT  may  thus  have  four  distinct 
solutions  among  organic  valvular  diseases.  If  its  area  is  "mitral^ 
it  is  a  murmur  of  mitral  ofMruction;  if  its  area  is  aortic^  it  is  a 
murmtir  of  uoriic  regwrgitaimn;  if  its  area  is  trieu^pid,  it  is  a 
murTiiur  of  tricuspid  vhstruction;  if  its  area  is  of  the  origin  of 
ih.e  P^dmonary  arteri/,  the  mini^iur  ihuotes  regurgitatimi  fmm 
t}(£  piUmonary  artery. 

The  most  &equent  combinations  of  these  munnurs  are  thoise 
which  denote — 

1 .  Combined  aortic  obstruction  with  regurgitation^  indicated  by 
ventricular  systolic  and  ventricular  diastolic  murmurs. 

2.  Mitral  obstruction  and  regurgitation,  indicated  by  atmcular 
systolic  monnurs,  sometimes  by  ventricular  diastolic  and  ventri- 
cular systolic  munnurs. 

3.  Various  combinations  of  the  two  preceding  forms,  the  aortic 
and  mitral  valves  being  both  disea^jed. 

4.  Mitral  obstruction  with  dilated  right  ventricle,  and  eonse- 
qnently  tricuspid  regurgitation,  indicated  by  auT^ular  Byi*toUc 
murmur  J  heard  over  area  A,  fig  13;  and  ventricular  systolic 
murmur  heard  over  area  G 

The  rarest  of  all  7wurmn7'a  are  those  which  denote  obstruct ioji  of 
pulTm^tmrg  aHery,  and  those  of  tricuspid  olmUmctlon.  Tliese 
murmurs  are  still  more  rarely  observ^ed  singly,  being  usually  in 
combination  with  diseases  causing  murmur  on  the  left  side  of  the 
heart. 

In  a  very  able  conununication  to  the  Hunterian  Medical 
Society  of  Edinburgh,  Dr.  J,  Warburton  Begbie  has  recently 
called  attention  to  **the  diagnostic  value  of  an  accentuated 
cardiac  second  sound''  {Edvru  Meil  Journal,  June,  1863),  This 
accentuated  second  sound — equivalent  to  an  intensified  or  greatly 
pronounced  sound — is  heard  in  instances  of  aortic  aneurism  and 
aortic  dilatatioUj  associated  with  atlieromatous  degeneration,  lui* 
well  as  in  some  cases  of  hypeitrophy  and  dilatation  of  the  left 
ventricle.     In  a  caae  of  aortic  aneurism  the  second  sound  of  the 

ftr«  OonmiciDly  Iteard  loudeat  In  m&uy  ca»e$  it  ii  an  mch,  or  even  momi  lowtr 
down,  oorro^potiding  to  tk*  eo^HM  arttrio^ntt  of  the  right  ?tsrilriele,  where  it  tonehtii 
the  wAili  of  the  thorwE. 

The  i&Um»l  oig»ni  ami  pftrts  of  organa  i*re  in^Jcaled  by  bltera  a«  follow*: — 
r,  at4f  right  Wiricie,  ttaic«d  in  fioc  dotting;  iito,  »fch  of  ^artii,  notn  m  the  fint  iBtcr< 
QO«t«l  ipAce,  uid  ti^ced  in  £ne  dotting  oa  the  st^rQum;  rr\  the  two  inmitniciftte 
V^ina;  rv,  right  ventricle ;  lt\  left  vefitriclc. 
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heart  has  been  observed  so  intensified  or  accentuated  over  the 
base  of  the  heart  as  at  once  to  be  recognized  even  by  tyroa  in  the 
art  of  auscultation.  When  this  sound  occurs,  which  is  of  a  boom- 
ing or  ringing  character,  it  is  to  be  presumed  that  the  aortic 
valves  are  competent  If  they  were  insuflScient,  a  diastolic 
murmur  would  be  the  result,  as  the  prominent  physical  sign,  and 
apt  to  cause  the  most  skilful  physicians  to  overlook  the  existence 
of  aneurism. 

Modern  diagnosis  localizes  murmurs  chiefly  fix)m  the  observa- 
tion of  the  areas  of  transmitted  sounds  already  indicated.  There 
are  four  distinctive  areas  to  which  murmurs  arising  at  these  orifices 
may  be  propagated. 

The  accompanying  wood-cut  (modified  fix)m  those  of  Professors 
W.  T.  Gairdner,  of  Glasgow,  and  Lusclika^  of  Tubingen),  (fig,  13, 
p.  545),  indicates  the  areas. 

1.  Hurmur  connected  with  the  Mitral  Valve,  Orifice,  or  neighbour- 
ing portion  of  the  Left  Tentriole,  may  be  the  result  of  inefficiency 
of  the  valve,  by  changes  in  its  sti-ucture,  or  from  roughness  of  its 
edges,  as  by  vegetations,  shortening  of  the  chordce  tendinice,  or 
fibrinous  coagula  amongst  them.  It  may  also  result  from  simple 
rouglmess  or  deposit  on  the  under  surface  of  the  valve  without 
positive  insufficiency.  It  is  a  venti'icular  systolic  murmur^  of 
maximum  force,  heard  at  and  immediately  above,  or  to  the  out- 
side, of  tlie  left  apex,  and  which  may  completely  or  partially  cover 
the  first  sound  of  the  heart  at  the  left  apex^  but  which  may  also 
preserve  its  natural  characters  towards  the  base. 

This  systolic  mwi^mur  is  faintly  or  wholly  inaudible  at  the  right 
apex,  the  mid  sternal  base,  the  pulmonary  and  aortic  cartilages. 
It  is  more  or  less  clearly  audible  about  and  within  the  inferior 
angle  of  the  left  scapula,  and  beside  the  dorsal  vertebrae  from  the 
sixth  to  the  ninth.  This  murmur  is  rarely  of  high  pitch;  and 
once  established  it  is  permanent. 

To  find  the  area  of  this  murmur  it  is  requisite  to  determine  the 
exact  seat  of  the  apex  beat,  the  patient  lying  a  little  to  the  left 
side,  or  even  on  the  face.  If  there  is  no  distinct  apex  beat,  find 
the  most  remote  point  downwards  and  leftwards  at  which  the 
im{)ulse  of  tlie  heart  is  discernible ;  test  this  point  by  percussion, 
to  observe  if  it  corresponds  with  the  margin  of  the  cai-diac  dul- 
ness;  test  it  also  by  auscultation,  to  hear  if  the  first  sound  is 
conveyed  thither  with  special  distinctnesa     If  a  murmur  concurs 
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in  position  with  the  seat  of  these  different  phenomena,  and  if  its 
seat  of  diffusion  is  round  this  point  nearly  in  a  circle  (fig.  13), 
ii  is  probably  of  mitral  origin. 

2.  Murmur  associated  with  the  Tricuspid  Valve  may  be  due  to 
regurgitation,  or  to  the  sharp  collision  of  blood  among  thickened 
and  roughened  chordoe  tendinice.  It  too  is  a  ventricular  systolic 
murmur,  heard  of  maximum  force  immediately  above  or  at  the 
ensiform,  cartilage;  inaudible,  or  nearly  so,  at  the  left  apex,  and 
very  faintly,  if  at  all  perceptible,  in  the  left  vertebral  groove 
opposite  the  lower  angle  of  the  scapula.  It  originates  in  the 
right  ventricle;  and  when  due  to  regurgitation,  there  is  disten- 
sion and  pulsation  of  the  auricle,  vena  cava,  innominate  and 
jugular  veins,  the  distension  of  the  latter  being  visible.  It  is 
generally  a  soft  murmur,  of  low  pitch,  and  rarely  masks  the 
systolic  sound  completely.  It  is  a  rare  murmur,  and  often 
escapes  detection  from  two  causes — ^namely,  a  powerful  mitral 
murmur,  with  which  it  is  usually  associated,  or  a  deep-seated 
venous  hum. 

Professor  W.  T.  Gairdner  does  not  consider  that  tricuspid 
m/wrmurs  are  rare,  at  least  those  of  regurgitation.  The  area  of 
tricuspid  valve  murmurs  is  over  the  right  ventricle,  where  it  is 
uncovered  by  lung — i.  e.,  at  the  lower  part  of  the  sternum,  and 
over  the  whole  space  between  this  and  the  seat  of  the  mitral 
murmur.  It  is  usually  but  little  audible  above  the  level  of  the 
third  rib,  and  is  thus  distinguished  both  irom,  the  pulmonic,  and 
still  more  from  the  aortic  murmur.  Its  area  is  indicated  by 
the  triangular  space  in  fig.  13;  but  in  cases  of  considerable 
hypertrophy  and  dilatation  of  the  right  side  of  the  heart,  espe- 
cially in  connection  with  emphysema  (when  the  ventricle  pulsates 
in  the  epigastrium),  the  murmur  is  heard  loudest  towards  the 
xyphoid  cartilage,  and  along  the  margin  of  the  seventh  left  costal 
cartilage. 

3.  Hurmur  connected  with  the  Aortic  Talve  habitually  signifies 
a  rough  constriction  of  that  orifice,  and  in  rare  cases  has  been 
traced  to  fibrinous  coagula  impeding  the  egress  of  the  blood.  It 
likewise  is  a  ventmcular  systolic  murmur,  heard  of  maximum 
force  at  mid  sternum,  opposite  the  third  interspace,  or  upper  part 
of  the  fourth  rib.  It  abruptly  loses  force  between  this  point  and 
the  left  apex,  where  it  may  be  almost  inaudibla  Faintly  percep- 
tible at  the  second  left  cartilage,  it  is  clearly  audible  at  the 
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second  right  cartilage,  the  notch  of  the  sternum,  and  the  left 
vertebral  groove,  opposite  the  second,  third,  and  fourth  dorsal 
vertebrae,  thence  rapidly  losing  strength  downwards.  It  origin- 
ates at  the  aortic  orifice,  and  disappears  about  the  sixth  dorsal 
vertebra.  It  is  propagated  into  the  arteries  of  the  neck.  It  is 
a  high-pitched,  harsh,  loud,  and  prolonged  murraur.  The  con- 
currence of  ventricular  hypertrophy  increases  its  intensity  and 
prolongs  its  diuration  the  more  contracted  the  orifice  is.  The 
area  of  this  murmur  corresponds  generally  to  the  regions  of 
the  sternum,  and  is  often  absolutely  loudest  dose  to  the  xyphoid 
cartilage. 

4.  Murmur  connected  with  the  Orifice  of  the  Pulmonary  Artery 
may  indicate  obstruction  or  simple  roughness  in  its  valves,  or 
pressure  on  the  vessel  by  adventitious  masses  in  the  pericardium. 
It  is  a  ventricular  systolic  murmur,  heard  of  maximum  force  at 
the  sternal  edge  of  the  third  left  cartilage,  or  a  little  lower  down, 
and  imperceptible  in  the  back.     It  is  rarely  met  with. 

5.  The  Hnrmur  indicative  of  Obstmotive  Harrowing  of  the  Mitral 
Valve  is  a  ventricular  diastolic  murmur,  heard  in  maximum  force 
immediately  above  and  about  the  left  apex, 

6.  The  Murmur  which  indicates  the  probability  of  Tricuspid  Har- 
rowing or  Obstruction  is  also  a  ventricular  diastolic  murmur,  and 
is  heard  in  maximum  force  at  the  ensiform  cartilage. 

7.  The  Murmur  which  indicates  Regurgitation  at  the  Aortic  Orifice 
is  likewise  ventricular  diastolic,  and  is  heard  of  maximum  force  at 
mid  sternum,  opposite  the  third  interspace  or  fourth  cartilage;  and 
it  is  often  carried  down  loudly  to  the  left  apex.  It  is  usually  of 
an  aspired  blowing  character,  sometimes  almost  hissing,  rarely 
rough,  and  completely  fills  up  the  interval  of  repose  and  silence 
which  ought  to  follow  the  second  sound.  It  diflTers  from  constric- 
tive aortic  murmur  in  being  heard  with  almost  as  much  intensity 
about  tJte  ensiform  cartilage  as  opposite  the  third  interspace. 
When  it  covers  completely  the  second  sound  of  the  heart  at  the 
point  of  its  maximum  intensity,  the  valves  may  be  presumed  to 
be  utterly  incompetent. 

8.  The  Diastolic  Murmur  connected  with  insnfScient  Pulmonary 
Valves  is  so  rare  that  it  is  only  mentioned  here  to  complete  the 
notice  of  cardiac  murmurs  which  may  be  heard. 

Tlie  relative  frequency  of  intra-cardiac  organic  murmurs  Dr. 
Walshe  states  to  be  in  the  following  order,  commencing  with  the 
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most  common, — namely,  mitral  regurgitant;  aortic  constrictive; 
aortic  regurgitant;  mitral  constrictive;  tricuspid  regurgitant; 
pulmonary  constrictive;  pulmonary  regurgitant;  tricuspid 
constrictive.  These  may,  however,  be  variously  associated  to- 
gether ;  and  when  they  co-exist,  they  are  to  be  distinguished  by 
the  rhythm,  the  pitch,  and  the  character  of  the  aspiration. 

The  point  at  which  a  murmur  is  produced  being  in  the  majority 
of  cases  one  of  the  four  valvular  orifices,  all  doubtful  murmurs 
should  be  tested  in  the  first  instance  on  the  supposition  that  they 
are  valvular.  With  this  view  the  most  important  practical  points 
to  be  determined  are, — (1.)  The  actual  size  and  position  of  the 
heart,  and  the  relation  of  its  several  parts  to  the  thoracic  walls  (as 
described  in  the  previous  sections);  (2.)  The  anatomical  prceeor- 
dial  space  must  especially  be  accurately  defined ;  (3.)  The  exact 
point  of  the  apex  beat  is  to  be  determined;  (4.)  The  character  of 
the  impulse  both  of  the  right  and  left  ventricle  should  be  carefully 
studied;  (5.)  Determine  by  careful  stethoscopic  observation  the 
exact  seat  and  the  limits  of  the  diffusion  of  the  murmur  actually 
under  observation. 

The  Pericardial  HnmiBrB  consist  of  friction  or  rubbing  sounds, 
analogous  to  those  already  described  in  the  pleurae  (Table,  p.  525), 
and  result  from  the  movements  of  two  opposed  surfaces  on  each 
other,  having  been  rendered  dry  or  rough  by  change  of  tissue  or 
exudation.  Pericardial  murmurs  are  almost  limited  to  cases  of 
inflammation  of  the  pericardium.  These  friction  murmurs  are 
generally  double,  and  are  sometimes  louder  during  the  diastole 
than  the  systole  of  the  ventricles.  They  appear  to  be  superficial 
or  near,  and  are  seldom  audible  beyond  the  limits  of  the  prcecor- 
dial  region.  They  never  replace  the  ordinary  sounds  of  the 
heart,  and  are  entirely  independent  of  them.  Their  duration  is 
usually  short,  frequently  ceasing  entirely  afler  having  been  heard 
for  a  few  days,  and  not  unfrequently  changing  their  character  and 
seat  within  the  period  that  they  are  audible.  A  peculiar  vibratory 
thrill,  sensible  to  the  hand  laid  upon  the  parietes,  frequently 
accompanies  them. 

Section  VIII. — Significance  of  the  Pulse  in  Cardiac  Disease. 

Certain  forms  of  cardiac  disease  are  capable  of  impressing  pecu- 
liar and  well-marked  characters  upon  the  pulse.     The  pulse  ought 
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io  correspond  with  the  ventricular  systole,  and  with  the  first 
sound  of  the  heart;  and  when  the  heart,  the  arterial  system,  and 
the  blood  are  each  in  a  normal  condition,  the  force,  the  strength, 
the  frequency,  and  the  fulness  of  the  radial  pulse  may  be  taken 
as  a  measure  of  the  strength  or  feebleness  of  the  systole  of  the 
left  ventricle,  of  the  rapidity  with  which  the  movements  of  the 
heart  are  performed,  and  of  the  amount  of  blood  transmitted  at 
each  systole  of  the  left  ventricle. 

The  beat  of  the  pulse  in  the  radial  artery  ought  to  be  a  little — 
a  very  little — ^later  than  the  ventricular  systole.  The  interval  is 
almost  imperceptible,  unless  the  pulse  is  unusually  slow.  In  the 
dorsum  of  the  foot  the  interval  is  more  easily  appreciated. 

In  all  cases  it  is  advisable  to  place  one  hand  upon  the  prsecor- 
dial  region,  or  to  auscultate  the  region  of  the  heart,  while  the 
finger  is  on  the  radial  pulse. 

In  softening  of  the  heart  the  pulse  is  sometimes  much  less 
frequent  than  the  cardiac  systole,  because  the  impulse  fails  to  be 
transmitted  (Fuller,  J.  C.  B.  Wiluams,  Gairdneb). 

In  hypertrophy  of  the  left  ventricle,  when  the  parietes  are 
increased  in  thickness^  the  systole  is  strong  in  proportion,  the 
blood  is  propelled  into  the  aorta  with  increased  force,  and  the 
radial  pulse  is  strong  and  hard.  Its  velocity  may  not  be  increased, 
but  the  systole  takes  a  longer  time  to  be  completed,  and  the 
pulse  will  "  dwell  longer  under  the  finger."  When  dilatation  is 
combined  with  hypertrophy,  so  long  as  the  circulation  continues 
fi-ee,  the  puke  will  be  fuU,  or  of  larger  volume,  because  the 
amount  of  blood  propelled  at  each  systole  will  be  larger;  but 
when  dilatation  is  combined  with  attenuation,  or  if  dilatation 
simply  prevail,  the  radial  pulse  will  have  nearly  opposite  charac- 
ters to  those  stated.     It  will  be  soft  and  weak. 

The  pulse  in  aoHic  regurgitation  acquires  a  peculiar  character. 
It  is  jerking  and  receding,  though  regular;  while  the  pulsations 
of  the  arteries  of  the  upper  extremities  and  of  the  neck  are 
visible  as  if  **  leaping."  It  has  been  named  a  "  locomotive  "  pulse 
by  Bellingham  and  Todd — i.  «.,  the  arterial  tubes  are  SEEN  to 
move  by  elongation — "  leaping  forth  at  each  beat  of  the  heart" 
This  is  sometimes  termed  the  '*  pulse  of  unfilled  arteriea"  In 
well-marked  examples  it  appears  as  if  the  blood  was  divided  into 
separate  little  balls,  which  pass  in  rapid  succession  under  the 
finger.     Tlie  sensation  is  better  seen  and  felt  in  a  large  artery, 
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sucli  as  the  brachiai,  and  two  or  more  fingers  shoald  be  laid  on 
the  line  of  artery.     The  arteries,  when  tortuous  especially ,  appear 
like  worms  under  the  skin,  wriggling  into  tortuous  lines  at  each  ^M 
pulse  (Williams),  ^M 

This  kind  of  pulse  is  also  soioetimea  obserred  in  aneurism  of 
the  aaeending  or  transverse  poi-tion  of  the  arch  of  the  aorta^  as 
well  as  in  ca^ea  of  disease  of  the  aorta  itself,  when  it  has  become 
rigid,  elastic,  and  dilated. 

Intei^ntmion  of  the  pidse  indicates  the  slightest  degree  ol 
derangement  of  the  heart's  action.  It  is  not  uncommon  in 
pei30ns  advanced  in  life,  in  gouty  subjects,  and  in  derangement 
^f  the  digestive  organs  with  flatulence.     It  is  also  met  with  in 

ses  of  disease  of  the  valves,  or  of  the  muscular  tissue  of  the 
heart. 

An  unequal  jniUe  is  one  in  which  some  of  the  pulsations  are 
strong,  and  others  weak. 

Ail  irregular  pidm  is  one  in  which  a  few  rapid  beats  are  sue- 
ceeded  by  one  or  moi^e  slower  beats,  and  when  the  interval 
between  them  is  different 

An  vnffiual  and  iTregulai'  pulse  are  mudi  more  unfavourable 
signs  than  a  simply  intm'viittent  'pulse.  Both  are  met  with  tn 
the  same  cases — in  certain  diseased  states  of  the  valves  at  the 
left  side  of  the  heart,  or  in  morbid  conditions  of  the  museukr 
tissue. 

In   contTactian   of  the  left  auHeulo-imdrimd/iT  orifice^ 
pulse,  in  addition  to  being  weak  and  intermittent,  will  becoG 
small,  irregular,  and  unequal,  although  the  heart*a  action  con- 
tinues to  be  strong.     '*  The  heart  may  often  beat  so  violently  as 
to  shake  the  patient  in  his  bed,  while  the  pulse  is  small,  weak, 
and  irregular.     It  appears  as  if  there  were  two  pulses;  one  ta 
glow  and  deliberate  for  two  or  three  beats,  succeeded  by  three  or  i 
four  rapid  and  indistinct  pulsations  '*  (Adams), 

In  mitral  regurgiiation,  when  the  closure  of  the  valve  is  veiy 
imperfect,  the  pulse  becomes  weak  and  small,  and  will  intermit  if  ^ 
the  circulation  is  humed;  and  when  a  considerable  quantity  nf 
blood  is  permitted  to  regurgitate  into  the  auricle,  the  pulse  will 
also  become  irregular  and  unequal. 

In  contraction  of  the,  aortic  orifice  (when  it  becomes  ejttremc 
only)  the  puke  becomes  small,  and  intermittent  or  irregular, 
resembling  the  pulse  of  considerable  constriction  of  the  initnj 
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orifice.  When  the  contraction  is  slight,  it  is  neither  weaker  nor 
smaller  than  natural,  and  is  perfectly  regular. 

In  degeneration  of  the  muscular  tissue  the  pulse  in  the  ad- 
vanced stages  is  small,  weak,  irregular,  and  unequal,  sometimes 
slow,  and  the  impulse  of  the  systoles  fails  to  be  propelled. 

In  pericarditis  luith  copious  liquid  effusion^  the  pulse  presents 
somewhat  similar  characters. 

During  the  formation  offhrinous  concretionswithin  the  cavities 
of  the  heai*t  the  pulse  suddenly  becomes  small,  weak,  intermittent,, 
and  irregular. 

Section  IX. — General  Symptoms  of  Thobacic  Disease. 

The  elucidation  of  some  of  these  topics,  of  which  a  short  outline 
has  been  given  in  the  previous  sections,  claims  for  the  name  of 
Laennec  an  immortal  feme.  He  discovered  how,  by  means  of 
auscultation,  disease  might  be  detected.  He  not  only  accurately 
described  the  sounds  heard  in  diseased  states,  and  compared  them 
with  the  sounds  in  health;  but  by  morbid  anatomy,  in  connection 
with  careful  clinical  observation,  he  traced  the  mechanism  of  those 
sounds  to  anatomical  and  physical  conditions  of  the  organs  with 
whose  functions  they  were  connected.  The  immediate  effect  of 
this  inestimable  discovery  was  to  divert  the  attention  of  the 
physician  from  the  study  and  observation  of  those  vital  symptoms 
and  general  states  of  the  constitution  so  pregnant  with  informa- 
tion when  correctly  observed  and  properly  appreciated. 

It  was  the  close  observation  of  these  vital  symptoms,  watching 
the  order  and  the  periods  of  their  manifestations,  and  the  modes 
in  which  they  were  combined,  that  distinguished  the  successful 
practice  of  our  forefathers  in  medicine,  such  men  as  Cullen  and 
the  two  Gregorys  of  former  days.  Disastrous  results  of  treatment 
were  tlie  consequence  of  the  circumscribed  study  of  so-called 
physical  diagnosis;  "but  what  was  lost  in  lives  was  gained  in 
pathology."  The  physician  of  the  present  day  now  knows  better. 
He  is  a  close  observer  of  vital  symptoms,  constitutional  states, 
and  of  so-called  physical  signs;  and  he  forms  his  judgment  from 
the  combined  evidence  of  all. 

The  general  symptoms  which  express  derangement  of  the  pul- 
monary organs  and  their  functions  are  dyspncea,  cough,  exiyectora- 
tion,  ienderncss,  and  i^in.    The  general  symptoms  which  indicate 
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derangement  of  tlie  caMiac  apparatus  are  jxiiIj>ifafioii^,  sinJcinff, 
m\dfainiin{f,  combined  sometimes  also  with  dyaj?nma,  eougkjpmm^ 
and  te^Am*r\^m^ 

The  sensation  of  dyspncsa  is  brought  about  by  an  embfirraaKKl 
or  laborious  breathing,  amounting  in  severe  oases  to  a  seoae  of 
suffocation,  expressed  by  the  common  English  phrase,  *'want  of 
hreathf'  or  by  the  meaning  conveyed  by  the  Latin  t^rm 
"mmeto/'  when  the  dyspncea  ia  at  the  point  of  greatest  inten- 
sity. It  ia  aggravated  by  exertion,  some  positions  of  the  body, 
and  a  full  atomach.  The  act  of  speaking  is  frequently  arrested 
**to  fetch  a  breath;*'  and  the  patient  who  suffers  from  dyspncea 
cannot  hold  tlie  breath,  or  refrain  from  the  attempt  to  inspire^  as 
a  person  in  health  can.  The  dyspnoea  may  occm*  in  paroigrsms^ 
and  the  acta  of  respiration  may  be  painful  The  differeaoe  be- 
tween the  dyspniBa  of  asthma  and  that  of  t^Lrdiac  disease  has  beem 
already  given.     (See  p.  155.  ante,  as  it  is  of  extreme  importance,) 

The  number  of  respirations  performed  in  a  given  time  are 
greatly  increased,  and  often  unequally  so,  when  the  paroxysm  is 
aggravated.  In  health,  from  eighteen  to  twenty  acta  of  respira- 
tion are  unconsciously  completed  in  a  minute,  according  ad  m 
person  is  lying,  sitting,  standing,  or  walking ;  and  the  ratio  of  the 
acts  of  respiration  to  the  pulse  vary  in  the  proportion  of  one  to 
four  (Watson),  or  one  to  nearly  six  (Wilks);  tliat  is,  about  oue 
complete  act  of  respiration  for  every  four  or  six  beats  of  tlie  heart 
But  so  intimately  are  the  functions  of  the  heart  and  lungs  depen- 
dent upon  each  other,  that  any  deviation  from  these  proportionfl» 
in  the  acte  of  the  one  or  other  set  of  organs,  immediately  influ- 
ences the  actions  of  the  other* 

Coiufh,  e^^vfot^tian,  and  the  nature  of  the  €tputa^  furnish 
valuable  indications. 

Micrcfcscopically  the  elements  of  Bputa  consist  of— -(l.)  Young 
epithelium-cells^,  a,  of  mucous  corf>uscles ;  (2)  Of  mature  epi- 
thelium in  the  form  of  pavement,  cylindrical  or  ciliated  bodies;  (8.) 
Cells  containing  gTanules,  or  bodies  like  cells  made  up  of  gmiiules; 
(4»)  Pu3-eells ;  (5.)  Coloured  coi-puscles  of  the  blood ;  (C.)  Fibrin 
either  iu  the  fonu  of  flake-iike  membranes,  or  in  the  form  of  ai^ts 
of  the  smaller  bronchi  and  pulmonary  air-oella,  as  in  the  expeo- 
toratiou  of  pneumonia.  They  are  sometimes  seen  as  dichotomcKia 
cylinders  with  rounded  enlargements,  composed  of  fine  filaments 
generally  eovei'ed  with  granulea     Tlxey  may  be  met  with  fiom 
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the  third  to  the  seventh  day  in  pneumonia.  (7.)  Fat  occurs  in 
granules  or  globules;  (8.)  Tubercle  matter,  earthy,  calcareous, 
amorphous,  and  crystalline  particles  also  occur;  (9.)  Substances 
derived  from  the  food;  (10.)  Carbon  and  true  pigment^  free  or 
contained  in  cells;  (11.)  Fragments  of  pulmonary  tissue. 

Chemical  Characters  of  Spata.  Much  attention  has  not  yet  been 
given  to  the  chemical  characters  of  the  sputa.  Professor  Laycock, 
of  Edinburgh,  had  a  chemical  analysis  made  of  veiy  fetid  expec- 
toration in  bronchitis,  which  demonstrated  the  existence  in  it  of 
butyric  and  acetic  acids.  The  odour  was  characteristic  of  the 
butyratea  of  ethyl,  resembling  the  smell  of  may-flower  or  apple 
blossoms,  combined  with  an  odour  of  feces.  Chemical  investi- 
gation may  thus  demonstrate  the  cause  of  the  excessive  fetor 
in  those  cases  which  resemble  gangrene  of  the  lungs,  if  the 
smell  alone  is  considered  (Med.  Times  and  Gazette,  May,  1857, 
p.  480). 

A  much  more  extended  analysis  has  been  recently  made  by 
Bamberger  into  the  chemistry  of  the  sputa — (1.)  In  chronic 
bronchial  catarrh;  (2.)  In  bronchial  dilatation;  (3.)  In  chronic 
pulmonary  tuberculosis ;  (4.)  In  the  infiltration  of  acute  tubercu- 
culosLs;  and  (5.)  In  pneumonia. 

The  analysis  of  the  first  four  groups  demonstrate  much  analogy. 
In  sputa  which  is  chiefly  catarrhal  the  salts  vary  but  little — ^the 
organic  matters  vary  considerably.  The  insoluble  salts  form  about 
4  to  5*5  per  cent,  of  the  whole  saline  contents;  the  chief  amount 
consists  of  chloride  of  sodium  and  phosphate  of  potash.  Puriform 
matter  predominating  causes  the  sputa  to  contain  a  greater  quan- 
tity of  organic  and  inorganic  substances:  there  is  considerably 
more  phosphoric  acid  in  the  ash,  considerably  less  chlorine,  and 
less  sulphuric  acid. 

The  ash  of  pneumonia  sputa  diflers  from  that  of  catarrhal  in 
several  respecta  The  alkalies,  combined  with  phosphoric  acid 
(which  amount  to  10  and  14  per  cent,  of  the  saline  constituents  of 
catarrhal  sputa),  are  almost  entirely  absent  in  pneumonia  during 
the  inflammatory  period,  but  the  sulphuric  acid  is  remarkably 
increased.  The  quantity  of  chlorine  (37  per  cent)  is  nearly  the 
same  as  the  average  in  the  catarrhal  (36  per  cent),  and  there  is 
not  much  variation  in  the  insoluble  salts,  except  in  the  phosphate 
of  iron  derived  from  the  blood.  In  the  period  of  resolution  the 
sputa  of  pneumonia  become  more  similar  to  the  catarrhal;  the 
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j}kosp}ionc  acid  increases,  the  sulphuric  dimimsbes,  and  the 
chlorine  reaches  a  very  high  amount,  while  the  potash  and  soda 
ai^  present  in  the  same  relative  proportion  as  in  the  catarrhal, 
whereas  during  the  inflammatory  period  this  was  inverted-  Sugar 
has  been  detected  during  the  height  of  the  inflammation ;  and  Dr. 
Beale  has  shown  that  an  excess  of  the  chloride  of  sodium  is  con- 
stantly present  in  pneumonic  sputa.  In  the  sputa  of  bronchi-  i 
ektaai^  sulpliureted  bydmgen,  acetic,  but^Tic,  and  probably  fonnie 
acids  were  detected  (Meiv  Syden.  Societi/  Year-Book^  I860,  p.  128; 
Schmldt*3  Jahrb,  band  114,  p.  3). 

Sj^Eta  Typical  of  Fnamnonia  is  characterized  by  its  viscidityp 
semi-tmnsparency,  and  tenacity^  adhering  strongly  to  the  vessel 
containing  it.  So  tenaciout^  is  it  that  the  vessel  may  be  turned 
upside  down  without  the  sputa  becoming  detached  from  the  sidea 
This  rusty- coloured  sputa  consists  of  mucus  intimately  mixed 
with  blood — not  streaked  with  it,  as  in  bronchitis,  bat  thoroughly 
mixed  and  amalgamated  witli  it — so  that  it  acquires  a  yellowish, 
or  reddish-yellow,  or  even  a  red  colour,  according  to  the  quantity 
of  the  blood.  If  the  disease  be  not  very  intense,  the  expectora^ 
tion  never  attains  the  degree  of  viscidity  or  the  depth  of  colour 
above  rcfen'ed  to,  but  though  still  tenacious  and  adherent  to  the 
sides  of  the  vessel,  moves  from  one  part  to  another  as  the  vessel 
is  tilted 

If  the  disease  progresses  to  a  favoumble  termination,  the  sputa 
become  more  abundant,  leas  adhesive,  and  less  higlily  coloured^ 
passing  through  the  yarioua  shades  of  orange,  until  at  length  they 
become  greeiush  or  whitish,  and  resemble  the  expectoration  of 
ordinary  catarrh- 

If  the  disease  be  hastening  to  a  fatal  termination,  the  expec- 
toration becomes  scanty,  lens  tenacious,  and  of  a  darker  or  dullish- 
brown  hue,  re.^^mbling  the  juice  of  prunes. 

If  the  type  of  inflammation  be  typhoid,  or  adynamic^  or  con- 
nected with  tubercles  in  the  lungs,  the  mucua  may  be  tinged, 
or  even  streaked  with  blood;   or  it  may  consist  throughout  of] 
nearly  colourkjis,  stringy,  and  more  or  less  frothy  mucus  (Fuller 
on  Diseases  of  ike  Chest). 

Sputa  Typical  of  Gangrene  of  tlie  lungp  being  at  first  of  a  muco- 
purulent chai-acter,  sometimes  tinged  with  blood,  begin  to  emit 
a  very  diisagreeable  odour;  hut  as  soon  as  a  free  communication  1 
is  established  between  the  air-passages  and  the  sloughing  ii^t]«^ 
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of  the  lung,  they  not  only  acquire  an  intensely  fetid  gangrenous 
odour,  but  assume  an  appearance  more  or  less  characteristic  of  the 
disease.  They  lose  their  muco-purulent  character,  and  become 
extremely  liquid  or  sero-purulent,  and  of  a  dirty  greenish  or  ash- 
grey  colour.  At  the  same  time  the  breath  acquires  an  offensive 
putrid  odour,  the  pulse  feeble  and  rapid,  with  evidence  of  great 
and  increasing  prostration,  (Fuller,  L  c.) 

Spnta  Typical  of  Acnte  Bronchitis  appear,  after  a  few  days, 
as  a  thin,  saltish,  frothy  mucus,  sometimes  streaked  with  blood. 
The  sputa  increase  in  quantity,  and  soon  become  glairy,  semi- 
transparent,  and  of  a  faintly  yellowish  colour.  Subsequently  they 
assume  a  greyish  or  greenish-yellow  tint,  and  become  opaque  and 
viscid. 

If  the  attack  is  severe,  the  sputa  become  muco-purulent,  and 
in  some  instances  may  even  lose  their  glairiness,  presenting  the 
character  of  thoroughly  opaque  mammillated  sputa. 

In  chronic  bronchitis  the  sputa  may  be  of  the  following  charac- 
ters-.^-either  (1.)  The  expectoration  of  a  greyish,  or  greenish,  or 
yellowish-white  muco-purulent  matter;  or  (2.)  The  expectoration 
being  difficult,  the  sputa  are  comparatively  scanty,  consisting  of 
stringy,  tenacious  mucus,  of  a  greyish  or  yellowish- white  colour, 
occasionally  streaked  with  blood;  at  another  time,  expectoration 
being  easy,  the  sputa  are  more  copious,  muco-purulent  in  char- 
acter, of  a  yellowish  green  colour,  having  a  faint  unpleasant 
odour;  at  another  time  the  sputa  are  profuse,  almost  wholly 
purulent,  of  a  nauseous  and  sometimes  a  fetid  odour,  usually  run- 
ning together  into  one  mass,  but  often  remaining  separated,  and 
forming  distinct  mammillated  masses;  or  (3.)  There  is  a  profuse 
expectoration,  sometimes  to  the  extent  of  half  a  pint  in  an  hour, 
of  a  thin,  watery,  ropy  fluid,  which  varies  in  opacity,  but  is  usually 
somewhat  transparent,  resembling  gum  water  (Fuller). 

Sputa  Typical  of  Plastic  Bronchitis  consist  of  ordinary  bronchitic 
sputa,  or  blood-tinged  mucus,  with  fragments  of  white  fibrinous 
matter,  or  white  fibrinous  casts  of  the  bronchi,  which  are  ejected 
during  violent  paroxysms  of  cough.  These  concrete  masses 
vary  from  mere  fragments  to  large  pieces  of  from  one  to 
four  inches  in  length,  and  may  be  either  tubular  or  solid,  their 
ejection  being  preceded  and  often  accompanied  by  spitting  of 
fluid  blood.  These  casts  consist  of  concentric  laminse,  found  at 
different  periods  in  successive  layers,  and  consist  of  amorphous 
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granular  matter    int^rmixetl   with  mucus-corpuscles,    compound 
granular  cells,  oil-globules,  and  ovoid  celb  containing  dark  colour- 
ing matter,  such  as  exists  in  ordinary  bronchial  mucus  (Fulleb)* 
Sputa  Typical  of  Acute  Fhtlii&is  consist— (1)  Of  frotby  mucus, 
often  8|>eckled  with  blood;   and  when  the  tubercle  softens^  the 
Bputa  become  mu co-purulent  or  puiiilent;  or  (2.)  The  sputa  maj 
be  scanty,  consisting  of  little  more  than  frothy  mucus;  (3.)  Ex- 
pectoration, at  first  scanty,  tlun^  colourless,  and  transparent,  some- 
what resembling  saliva  or  gum  water,  of  a  greyish  colour,  and 
more  or  less  frothy.     After  a  time  the  thin  colourless  sputa  lose 
some  of  their  transparency,  and  are  seen  to  contain  spedts  of 
opaque   matter,  which    gradually   subside   and    form   a  deposit 
resembling  the  sediment  in  barley-water;   or  they  remain  sus- 
pended by  the  morfe  ropy  pait  of  the  secretion^  and  float  in  the 
transparent  mucous  fluid  in  the  form  of  striae.     Gradually  becom- 
ing less  aerated,  they  become  more  glairy  and  more  tenacious^ 
lose  their  pearly-grey  colour,  and  are  seen  to  be  mixed  with  specks 
or  streaks  of  an  opaque  white,  or  buff  colour,  and  not  unfrequently 
with  specks  or  streaks  of  blood,     (4.)  As  the  malady  progresses, 
the  characters  of  the  sputa  change  again.     They  become  opaque^ 
of  a  whitish  or  yellowish  hue,  and  are  coughed  up  in  more  distinct 
and  homogeneous  masses.     Sometimes  they  form  rugged  pellets 
of  a  yellowish-white  colour,  resembling  boiled  rice,  which  sink  or 
partially  float  in  a  colourless  semi-transparent,  ropy,  non-aeiated 
mucous    fluid.       Or,   accompanied    by   little    mucous   fluid,    the 
sputa  form  large  masses  of  a  bufi*  or  yellowish-green  colour,  flocscu- 
lent  in  appearance,  but  pej"fectly  smooth  in  outline,  which  do  not 
coalesce,  but  remain  distinct  and  separata  from  each  other  if  ex- 
pectorated into  a  vessel  of  wat^. 

All  tbcse  forms  of  sputa  occasionally  occur  in  chronic  bronchitis 
as  well  as  in  phtkisis  (FuLLEK), 

Congh»— The  severity,  the  frequency,  or  paroxysmal  nature  of 
the  cough  must  be  ascertained;  also  the  circumstances  which 
excite  it  most;  and  whether  it  is  attended  with  pain,  or  followed 
by  expectoration  or  vomiting.  The  ease  or  diiBculty  of  the  expec- 
toi'ation  must  be  noted,  and  wliether  it  is  aocompamed  or  not  by 
pain.  The  quantity  of  the  sputa  ought  to  be  measiu'ed  in  the  d&y 
and  night,  the  form  of  the  masses  spat  up,  their  transparency  or 
opacity,  colOTir  and  viscidity,  tenacity  or  adiiesive  property.  The 
special  characters  of  the  sputa  ought  in  every  case  to  be  closely  j 
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observed,  noting  particularly  its  thin,  serous,  or  frothy  chai-acter, 
whether  it  contains  any  membranous  or  concrete  exudation-masses 
or  blood;  and  it  should  be  examined  microscopically. 

Pain, — The  exact  locality  of  pain  in  the  chest  should  be  ascer- 
tained, its  severity,  and  the  direction  it  tends  to  take.  What 
particular  circumstances  aggravate  it,  and  the  effects  of  breathing, 
coughing,  pressure,  and  postures  should  be  ascertained. 

Palpitation. — ^When  palpitation  occurs,  its  severity  ought  to  be 
estimated  by  laying  the  hand  over  the  region  of  the  heart  of  the 
patient.  It  is  desirable  to  ascertain  its  constancy ;  the  circum- 
stances which  aggravate  its  existence  or  produce  it — such  as  the 
influence  of  exertion  going  up  a  hill  or  up  stairs,  and  the  influ- 
ence of  mental  emotion  (What  to  Observe,  pp.  39-44). 

In  the  following  table  the  more  prominent  characters  of  the 
palpitation  which  depends  upon  organic  disease  of  the  heart  are 
contrasted  with  those  of  palpitation  arising  independent  of  disease 
of  this  organ  (Bellingham,  op.  cit,  p.  172): — 


PALPITATION    DEPENDING    UPON    OB-      PA^iPITATION    INDEPENDENT    OF    OB- 
OANIC  DISEASE  OF  THE  HEABT.  OANIO  DISEASE  OF  THE  HEART. 


1.  More  common  in  the  male 
than  the  female. 

2.  Palpitation  usually  comes  on 
slowly  and  gradually. 

3.  Palpitation  constant,  though 
more  marked  at  one  period  than  at 
another. 

4.  Impulse  usually  stronger  than 
natural :  sometimes  remarkably  in- 
creased, heaving,  and  prolonged;  at 
others,  irregular  and  unequal. 

5.  Percussion  elicits  a  dull  sound 
over  an  increased  surface,  and  the 
degree  of  dulness  is  greater  than 
natural. 

6.  Palpitation  often  accompanied 
by  the  auscultatory  signs  of  diseased 
valves. 


1.  More  common  in  the  female 
than  the  male. 

2.  Palpitation  usually  sets  in 
suddenly. 

3.  Palpitation  not  constant,  hav- 
ing perfect  intermissions. 

4.  Impulse  neither  heaving  nor 
prolonged;  oflen  abrupt,  knocking, 
and  circumscribed,  and  aooompa- 
nied  by  a  fluttering  sensation  in  the 
pnecordial  region  or  epigastrium. 

5.  Extent  of  surface  in  the  re- 
gion of  the  heart,  which  yields  natu- 
rally a  dull  sound  on  percussion,  not 
increased. 

6.  Auscultatory  signs  of  diseased 
valves  absent;  bruit  de  soufflet 
often  present  in  the  large  arteries, 

,  and  a  continuous  murmur  in  the 


veina 
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PAI^ITATION    INTIEPENDENT    OF    OB- 
GA^C  DISEASE   OF  TBE  HEART. 

7,  Bhjrtlmi  ofheart  usualljregti- 
lar,  sometimes  intermitteut:  itftfiC* 
tiou  gaueirallj  more  rapid  thsux 
natural. 

8.  Palpitation  often  mucU  oom* 
plamed  of  bj  the  patient;  readily 
induced  by  mental  emotion,  and 
frequently  aocompanied  by  pain  in 
tlie  left  side. 

9,  Lipi  and  cheeks  neTer  liyid; 
eonntenaitce  of^en  cblorotie;  ana- 
sarca absenti  e:i:cept  in  extreme 
cases. 

10.  Palpitation  increased  by  se- 
dentary occupations;  by  local  and 
general  bleeding,  j^.;  relieved  hy 
moderate  eatercise,  and  by  stimu- 
lants or  tonics,  particularly  the  pre- 
parations of  iron. 

Expression  of  the  Counteaaiiee  in  Thoracio  Disease. — The  counten- 
ance is  often  expressive  of  heart  disease.  In  acuta  inOaminatory 
aflfections  of  the  lining  or  investing  membrane,  it  acquires  an  anKioas 
and  depressed  cliaracten  An  elevation  and  depression  of  the  alas 
Tmsi  or  nures  are  commonly  obsen^ed  with  the  respiratory  acta ; 
and  the  occurrence  in  children  of  these  phenomena  indicates  a 
greater  amount  of  disease  than  the  general  symptoms  would  lead 
ns  to  suapeet  In  chronic  cases,  when  the  circulation  is  impeded, 
the  expression  of  the  countenance  becomes  almost  pathognomonic. 
The  venous  system  becomes  congested,  the  face  becomes  bloated 
and  dusky,  the  eyelids  pufled,  the  eyes  staring,  the  conjunctivie 
sufiiised^  the  lips  and  cheeks  purple,  resplratioD  laborious,  the  air* 
passages  loaded  with  mucus,  and  the  jugular  veins  distended  or 
pulsatile 


PALPITATION    nEPENDDTG    UPOK    OR- 
CLAKIC  niSlASE  OF  THE  HEART* 

T,  Bbythm  of  the  heart  regular, 
irregidar,  or  intermittent;  its  action 
not  necessarily  quickened. 

8.  Falpitatiau  often  not  muck 
OOID plained  of  by  the  patient,  occa- 
sionally attended  by  severe  pain, 
extending  to  the  left  shoulder  and 
arm.    ^ 

9»  Lipa  and  cheeks  often  livid ; 
couutenance  congested ;  anasarca  of 
lower  extremities  common. 

10.  Palpitation  increased  by  ex- 
ereiie]  by  stimulants,  and  tonics, 
&a;  relieved  by  i^est»  and  fre- 
quently, also,  by  local  or  general 
bleeding,  and  an  antiphlogiBtic  regi- 
men. 
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CHAPTER    IX. 

DISEASES  DURING  WHICH  LESIONS  TEND  TO  BE  LOCALIZED  WITHIN 
OR  ABOUT  THE  THORAX,  ITS  VISCERA,  AND  VESSELS  THEREWITH 
CONNECTED. 

SEcmoN  I. — Diseases  of  tue  Walls  of  the  Thorax. 

In  connection  with  thoracic  pathology  there  are  especially  three 
affections  which  derive  their  interest  from  the  possibility  of  their 
being  taken  as  evidence  of  pulmonary  or  cardiac  diseasa  These 
are, — -pleurodynia  or  intercostal  rheumatiamy  intercostal  neur- 
algia and  thoracic  myalgia. 

pleurodynia— P/eurodynia. 

Definition. — Pain  more'  or  less  acute,  sometimes  of  agonizing 
severity,  due  to  rheumatism  of  the  walls  of  the  chest,  affectvng 
especially  their  muscular  andfhrous  textures.  The  pain  is  most 
common  on  the  left  side,  in^  the  infra-axUlary  and  infrarmam- 
mary  regions.  It  is  increased  by  deep  i/nspiration,  by  coughing, 
by  TYiovements  of  the  trunk  and  even  of  the  arm,  by  decumbency 
on  the  affected  side,  and  by  pressure  both  on  the  ribs  and  m  the 
intercostal  spaces  (Walshe). 

Pathology  and  Diagnosis. — The  constitutional  diathesis  associated 
with  rheumatism  co-exists  with  this  affection;  and  when  the  pain 
co-exists  with  acute  articular  rheumatism,  the  affection  is  associ- 
ated with  fever.  It  simulates  the  congestive  or  dry  stage  of 
pleurisy,  and  if  febrile  phenomena  co-exist,  the  diagnosis  becomes 
extremely  difficult;  and  therefore  a  positive  opinion  should  be 
withheld  until,  a  certain  number  of  hours  having  elapsed,  the 
presence  or  absence  of  the  characteristic  friction-sound  shall  have 
established  the  nature  of  the  case.  If  the  pain  extends  very  low 
down,  it  may  simulate  peritonitis;  but  the  absence  of  rigors,  of 
vomiting,  of  febrile  phenomena,  of  the  anxious  expression  of 
countenance  characteristic  of  that  disease,  will  always  distinguish 
pleurodjTiia  from  peritonitis  (Walshe). 

Treatment — Friction  with  anodyne  and  stimulant  liniments;  the 
warm,  vapour,  or  hot-air  baths;  rest,  with  colchicum  in  small,  and 
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bicarbonate  of  potash  in  free  and  oft-repeated  doses,  are  the  means 
which  the  pathology  of  the  disease  suggests  as  likely  to  effect  a 
cure  (Walshe). 

INTERCOSTAL  NEURALGIA. 

Definition — Pains,  intercostal,  occurring  paroxysmally,  foUow- 
ing  ike  course  of  the  affected  nerves,  usually  involving  the  nerves 
of  the  thorax  frorm  the  sixth  to  the  ninth;  more  common  an  the 
left  than  the  right  side.  The  pain  sometimes  passes  directly 
backwards  from  the  edge  of  the  sternum  to  the  vertebral  groove, 
and  is  frequently  accompanied  with  pain  in  the  brandies  of 
the  brachio-cephalic  plexus,  sometimes  in  the  ga^stric  filaments  of 
the  vagus.  In  the  intervals  of  the  sharper  pangs  numbness,  cold- 
n£ss,  and  formication  are  occasiorudly  felt  (Walsbe). 

Pathology  and  Diagnosis. — ^This  form  of  neuralgia  is  usually  asso- 
ciated with  hysteria  and  anaemia,  especially  in  women.  It  is 
frequently  associated  with  phthisis.  Three  tender  points  in  the 
course  of  the  affected  nerves  indicate  the  true  nature  of  the. 
disease.  These  painful  points  are  to  be  detected  by  pressure — 
one  in  the  vertebral  groove,  another  about  the  axillary  region,  a 
third  in  front  towards  the  terminal  ramusculi  of  the  nerves. 
There  is  sometimes  general  cutaneous  hypersesthesia  in  the 
affected  region,  and  gradual  but  firm  pressure  over  a  hard  surfiEU^ 
usually  gives  relief  Months  may  elapse  before  a  cure  is  effected; 
and  the  anaemic  form  is  the  most  easily  got  rid  of 

Treatment. — ^If  local  tenderness  is  extreme,  leeches  may  afford 
relief,  followed  by  a  repetition  of  small  blisters.  A  minor  amount 
of  pain,  recurring  from  time  to  time,  is  best  relieved  by  the 
endermic  use  of  morphia,  or  by  the  inimction  of  ointments 
containing  belladonna  or  aconite,  or  their  alkaloids.  Quinine, 
arsenic,  and  iron  may  be  advisable  in  some  cases  from  time  to 
time  (Walshe).  _ 

THORACIC  MYALGIA. 

Definition. — A  painful  affection^  having  its  seat:  in  the  fleshy 
parts  of  the  muscles  of  the  chest  walls,  especially  both  pectorals, 
a^xompanied  with  exaggeration  of  the  "muscular  sense."  It  may 
be  wholly  subjective,  or  it  may  be  a  genuine  hyperoesthe»ia  excited 
by  pressure  and  manipulation  of  various  kinds  (Walshe). 
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Treatment — Rest,  where  the  myalgia  arises  from  over-work; 
while  in  the  idiopathic  variety,  tonics,  antispasmodics,  and  local 
anodyne  applications,  followed  by  stimulating  douches,  will  gener- 
ally effect  a  cure. 

Section  II. — Heart  Diseases— Cardtoci. 

Of  Inflammation  and  other  Simple  Organic  Diseases  of  the  Heart.— 
Our  knowledge  of  the  anatomy  as  well  as  the  pathology  of  the 
heart  and  large  blood-vessels  may  be  said  to  begin  with  Harvey; 
but  the  subject  can  hardly  be  said  to  have  taken  a  scientific  form 
till  the  beginning  of  the  present  century,  when  the  work  of 
Corvisart  appeared,  followed  by  that  of  Bums  in  England,  of  Testa 
in  Italy,  of  Kreysig  in  Germany,  and  of  Bertin,  and  more  especi- 
ally that  of  Laennec,  Bouillaud,  Senac,  and  Collin  in  France.  A 
large  school  has  since  been  formed  in  Europe  by  the  labours  of 
these  eminent  pathologists. 

Nineteen  years  ago  Dr.  Williams  and  Dr.  Hope,  in  their  respec- 
tive treatises,  showed  how  it  was  possible  to  make  an  accurate 
and  minute  diagnosis  in  almost  every  case  of  cardiac  diseases;  and 
the  subsequent  labours  of  Stokes,  Graves,  Bellingham,  Forbes, 
Walshe,  Davis,  Sibson,  Latham,  and  Fuller,  in  this  country,  have 
brought  the  pathology  of  diseases  of  the  heart  and  lungs  to  their 
present  advanced  state  of  perfection. 

The  inflammations  of  the  heart  embrace  Pericarditis,  Endocar- 
ditis, and  Carditis. 

INFLAMMATION  OF  THE  PERICARDIUM— Pmcardtiii. 

Definition. — An  inflammation  ofihefihTO-serous  membrane  con- 
taining the  heart,  and  investing  it  on  its  external  aspect 

Pathology  and  Morbid  Anatomy.  —  The  pericardium,  like  other 
serous  membranes,  ls  liable  to  inflammation,  tending  to  the 
efiiision  of  a  serous  fluid,  diffused  over  a  large  extent  of  surface, 
and  which  sometimes  becomes  purulent  The  morbid  action  may 
be  of  such  a  kind  that  the  serous  fluid  coagulates  upon  the 
opposed  surfaces,  becomes  vascular,  and  glues  them  together. 
These  diffe;rent  forms  of  morbid  action  may  co-exist,  so  that 
different  parts  of  the  pericardial  surfaces  may  present  very 
different  appearances  when  examined  after  death.    The  inflamma- 
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tion  may  b^  acute  or  chronic,  and  attended  with  various  produc* 
tive  results  of  the  inflammation. 

If  the  patient  dies  from  acute  pericarditis,  the  inflamed  portioti 
is  of  a  bright  rose  colour.  This  redness  is,  in  the  first  instance, 
c^iL^ed  by  the  increased  A^aseulaiity  of  the  snbjacent  araolar  and 
fibrous  tissiiej  but  as  the  disease  advances,  red  blood  penetrates 
the  serous  membrane,  and  punctuates  the  exudation  with  a  num- 
ber of  dots,  which  become  confluent,  and  form  patches  that  extend 
till  perhaps  the  whole  membrane  is  one  bright  scarlet  colour. 
Besides  being  red,  the  membrane  is  thickened,  first  from  cotigu labia 
lymph  upon  its  surface,  and  then  from  the  incoq^oration  of  inter- 
stitial growth  with  the  sub-serous  tissue  It  is  now  opaque, 
white,  thickened,  and  readily  torn  from  its  attachments;  but  the 
new  membrane  forms  so  complete  a  covering  to  the  heart  tliat  the 
pericardial  sac  baa  to  be  forcibly  opened  up,  so  aa  to  expose  the 
organ  within. 

The  inflammation  may  terminate  by  resolution;  but  more  com- 
monly serous  eflnsion  results,  besides  the  solid  lymph,  the  quantity 
of  serum  effused  varying  from  a  few  ounces  to  a  few  pints.  The 
solid  lymph  is  then  often  found  in  shreds.  Louis  has  given  one 
case  in  wluch  it  amounted  to  four  pounds,  and  Corvisart  another 
in  which  the  quantity  was  stilt  more  considerable.  Walsh©  records 
sixty  ounces — and  when  such  great  efl'usions  occur,  the  diaphragm 
is  depressed  below  the  end  of  the  sternum,  by  the  great  amount  of 
fluid  contained  in  the  sac  of  the  pericardiimu 

The  adhesive  results  of  inflammation  often  co-exist  with  the 
preceding  inflammation,  and  lymph  is  generally  formed  in  much 
greater  quantity  than  from  any  other  serous  membrane.  The 
Ijrmph  may  be  only  in  such  quantity  as  to  render  the  serum 
turbid,  or  so  extremely  loose  in  its  texture  oa  to  float  in  it  More 
commonly,  however,  it  is  dispfjsed  as  a  membrane,  often  covering 
both  surfaces  of  the  ijericardiiim,  and  especially  that  covering  the 
heart,  and  measuring  from  two  to  several  lines  in  thlckneas.  This 
mass,  wlien  considerable,  presents  a  remarkably  irregular  appear- 
ance, which  has  been  compared  to  the  stomach  of  a  calf,  to  a  por- 
tion of  a  honeycomb,  or  to  two  opposed  siufaces  united  by  greaae 
and  then  forcibly  separated  If  the  patient  dies  in  the  acute  stagier 
this  membrane  is  found  only  slightly  coherent,  and  very  rarely 
exhibits  any  trace  of  organization. 

When  acute  inflammation  results  in  a  purulent  exudation  (which 
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it  does  slowly),  and  is  associated  with  a  constitutional  cause,  the 
pus  is  generally  of  a  laudable,  healthy  character,  though  sometimes 
of  a  greenish  hue.  The  quantity  may  be  only  a  few  ounces,  or 
may  be  so  abundant  as  to  fill  the  pericardium. 

HsBmorrhagio  Pericarditis. — In  cases  where  there  is  a  disposition 
to  purpura  or  scurvy,  it  occasionally  happens  that  blood  as  well  as 
serum  is  effused  within  the  saa  The  source  of  the  blood  is  from 
the  new-formed  vessels,  which,  being  yet  tender,  give  way;  or  it 
may  be  from  the  highly  congested  vessels  of  the  serous  membrane, 
and  the  softened  tissues  which  prevail  in  scorbutua  The  lymph 
of  such  cases  is  of  a  spongy  red  colour  and  shaggy  appearance, 
exactly  similar  to  that  which  extends  from  the  large  intestine  into 
the  small  gut  in  cases  of  scorbutic  dysentery. 

In  the  chronic  forms  of  the  disease  all  these  morbid  states  may 
be  observed;  and  when  lymph  has  been  effused,  it  is  then  com- 
monly found  organized,  so  that  the  pericardium  is  often  partially 
or  universally  adherent  all  over  the  heart  In  some  instances  the 
lymph  effused,  instead  of  forming  adhesions,  becomes  converted 
into  cartilaginous  and  even  osseous  patches,  which  are  readily 
detached  from  the  sur&ce  of  the  heart  by  the  scalpel 

The  acute  forma  of  jyei^icarditie  generally  involve  the  muscular 
walls  of  the  heart  to  a  greater  or  less  extent  On  cutting  through 
them  the  muscular  substance  is  seen  for  a  greater  or  less  depth  of 
a  deeper  colour  than  usual,  and  the  cohesion  of  the  tissue  is  also 
impaired,  the  finger  readily  passing  through  it 

General  Symptoms. — ^The  symptoms  of  pericarditis  vary  much  as 
regards  their  expression.  In  some  instances  they  are  most  insi- 
dious in  their  approach;  in  others  they  appear  to  be  violent  and 
unmistakable  from  the  commencement 

In  this  disease  rheumatism  has  been  found  to  assume  a  new 
and  formidable  aspect;  and  rheumatic  pericarditis  is  generally 
attended  with  more  violent  symptoms  than  non-rheumatic  peri- 
carditis. The  most  marked  characteristic  of  rheumatic  pericar- 
ditis is  pain  more  or  less  severe  in  the  praecordial  region;  and 
from  this  point  it  radiates  over  the  whole  of  the  sternum,  some- 
times extending  to  the  brachial  plexus  and  down  the  left  arm. 
This  pain  is  accompanied  by  disturbance  of  the  heart's  action,  a 
sensation  of  constriction  over  the  whole  chest,  by  urgent  distress, 
and  by  an  incapacity  to  take  a  long  breatli,  or  to  cough.  From 
these  causes  tlie  patient  is  restless  and  anxious,  and  this  anxious 
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expreasirm  of  the  couatenance  is  often  peculiar  and  striking  from 
the  first 

When  acute  pericarditis  ia  not  the  result  of  rheumatism,  tlie 
patient  may  suffer  no  painj  and  the  symptoms  are  often  moat 
obscure,  general  as  well  as  physical  The  countenance  is  pallid, 
and  assumes  an  aspeet  of  distress,  and  there  is  an  incapacity  or 
unwillingnesa  on  the  part  of  the  patient  to  lie  on  bis  left  side. 
The  pain  in  the  region  of  the  heart  is  increased  by  pressure 
upwards  against  the  diaphragm;  his  pulse,  varjdng  from  90  to 
110,  full  and  strong,  and  often  intermittent,  or  otherwise  irregular; 
and  this  state  of  things  ha\ing  lasted  from  three  to  four  days  to  & 
week,  the  patient  may  die  suddenly. 

Before  death,  and  often  throughout  the  more  severe  periods  of 
the  disease,  there  is  delirium  of  a  peculiar  kind— sometimes  quiet, 
but  often  wild  and  furious.  This  dehrium  is  peculiar,  and  has 
been  noticed  particularly  by  Di^s.  Watson,  Burrows,  and  others. 

Even  when  the  disease  is  most  unmixed,  it  has  been  mistaken 
for  a  continued  fever,  or  for  pleurisy;  and  l>eing  usually  one  of  the 
first  complications  of  an  otherwise  fatal  disorder,  its  mortality  is 
thus  far  in  excess  of  rheumatic  pericarditis,  which  prov^  fatal 
in  about  one  out  of  every  six  cases  (Fuller). 

Pure  idiopathic  pericai-ditis  is  rarely  witnessed;  and  it  verj' 
rarely  occurs  as  a  severe  or  clinically  impoii^nt  form  of  disease. 

Dr.  Stokes,  in  i^espect  of  morbid  anatomy,  arranges  cases  of 
pericarditis  into  three  daases.  In  the  first  class  are  to  be  placed 
those  in  which  there  is  a  slight  though  general  effiision  of 
coagulable  lymph.  In  the  second,  those  in  which  there  is  super- 
added the  secretion  of  serum  in  abundancCj  causing  distension  of 
the  pericardial  saa  In  the  third  class  are  to  be  placed  those  cases 
in  which  signs  of  muscular  escitementj  if  not  of  myo-carditis, 
are  added  to  the  preceding  conditions.  These  three  dasses  are 
thus  contrasted,  in  respect  of  their  symptoms  or  diagnoBls^  ia 
the  following  tabular  arrangement^  given  by  Dr>  F,  Sibson :- — 


FiBBT  FoBM. 

Absence  of  pain  or  loctil 
sufferi  ng  f rec|tieti  t .  No  iiign 
of  muscular  sicii^mentp 
nor  mtiy  Bj>*ciaJ  chajacter 
of  pulae.  No  iucrease  of 
dukti«fls  oir«r-  ihft  beart. 


Seoond  Form. 

ayinptoma  tnoro  decidcid, 
tnougb  often  very  triflm^* 
Irregular  action  of  tb@ 
bcArt  ftnd  pulae^  often 
vmy  m&nifi^si  in  the  ad- 
TiiDced  periods.  Kemc^rk^ 
imbk  increase  of  dulnesi 
I  o¥er  tb«  besrl. 


Tmfin  Form. 
Local  distreflSj  o^ten  ex.- 
tteme,  even  at  the  outset. 
Tumulluoas  action  of  tbt 
heart,  Ifnegnlarity  of piili*. 
Dyspnoea,  ortbopnoea^  <i@d9- 
njatona  Bwelilnga,  ijneope;,  i 
death. 


I 
I 
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As  the  disease  passes  from  the  first  to  the  last  of  these  forms, 
there  is  a  progressive  increase  in  the  violence  of  the  inflammation, 
denoted  in  the  second  form  by  the  occurrence  of  excessive  serous 
effusion,  and  in  the  last  by  the  altered  and  impaired  condition  of 
the  muscular  substance  of  the  heart  itself.  Death  tends  to  occur 
by  syncope,  induced  by  paralysis  of  the  left  ventricle.  Roki- 
tansky  thus  describes  the  influence  of  pericarditis  on  the  heart- 
tissue: — Its  muscular  substance  is  paralyzed,  being  of  a  dirty 
brown  or  yellow  colour,  flabby,  and  easily  torn — a  condition 
which  speedily  leads  to  passive  dilatation  of  the  heart,  general 
cachexia^  and  dropsy. 

The  first  stage  of  pericarditis,  before  exudation,  is  not  discover- 
able by  physical  signs  (Stokes).  This  period  rarely  lasts  longer 
than  thirty-six  hours.  To  Dr.  Stokes,  in  1833,  the  science  of 
medicine  owes  the  description  of  the  most  characteristic  physical 
sign  of  pericarditis.  He  established  that  in  pericarditis  a  double 
fwttenieiit  or  friction-sound  exista  Others  also  about  the  same 
time  had  noticed  such  a  sound,  and  had  correctly  interpreted  its 
meaning.  Bouillaud  and  Collin,  on  the  Continent,  and  Drs.  Wat- 
son, Latham  and  Mayne,  in  this  country,  had  all,  independently 
of  each  other,  perceived  and  appreciated  the  symptom — a  circum- 
stance which,  as  Dr.  Watson  remarks  justly,  gives  to  the  symptom 
a  greater  amount  of  importance.  This  sound  closely  resembles 
a  rasping  murmur.  It  has  been  named  a  "  to  and  fro'  sound  by 
Dr.  Watson.  It  is  apt  to  disappear  gradually  from  below  upwards 
with  the  increase  of  effusion,  and  to  return  with  its  decrease.  It 
may  disappear  from  the  apex  to  the  base  with  the  progressive 
formation  of  firm  adhesions.  It  is  usually  limited  to  the  region  of 
the  heart,  but  changes  its  character  and  its  seat  from  day  to  day. 
It  is  sometimes  remarkably  modified  by  local  bleeding,  passing 
from  a  loud  rough  sound  to  a  soft  bellows  murmur — most  rough 
and  intense  during  inspiration.  The  hand  applied  over  the 
cardiac  region  will  sometimes  detect  a  rubbing  sensation,  which 
ceases  with  the  cessation  of  pericarditia 

In  diagnosis,  however,  it  is  necessary  to  bear  in  mind  that 
frictioU'Sini  v  d  is  not  necessarily  presen t  in  peincarditis.  During 
the  progress  of  a  case,  fiiction-sound  may  be  absent  or  it  may 
be  ])resent  for  long  periods — its  presence  or  its  absence  bearing  no 
appreciable  relation  to  the  intensity  of  the  disease.  The  amount 
of  fluid  effusion  has  much  to  do  with  this.     A  really  considerable 
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effusion  of  fluifl  generally  at  first  mnfflea,  then  renders  baj^y 
audible,  and  finally  removes  the  sound,  the  fiiction-sound  becom- 
ing indistinct  as  the  heart's  sounds  are  gi^adually  extinguiabed. 
Like  the  heart's  sounds,   the   friction-sound  continues  audible 
longest,  and  is  recovered  soonest  towards  the  ba^e.     When  the 
lymph    is   rapidly   condensed    into  firm  granulations,   and   the^fl 
parts  of  those  granulations  most  exposed   to  attrition  having  ^H 
become  polished  and  rubbed  away,  so  that  the  points  gradually  ^^ 
receding  from  each  other  present  fewer  and  fewer  points  of  ooa* 
tact,  then  the  friction-sound  may  subside,  although  no  further 
effusion  of  fluid  takes  place  (W.  T.  Gaihdneb), 

Again,  the  pt^mence  of  fHctimt-8miml  is  not  nBc^marily  a  pn^jj 
of  thje  ea^istence  of  pei%cardlii8.  There  are  permanent  exocardial 
murmurs,  probably  associated  with  the  *'milk  spots"  on  tlie 
anterior  aspect  of  the  heart,  as  pointed  out  by  Professor 
Jairdner,  When  it  is  remembered  how  frequently  slight^  short, 
id  ill-defiDed  murmurs,  especially  with  the  first  sound  of  the 
leart,  may  be  discovered,  in  persons  otherwise  healthy,  about 
the  left  border  of  the  sternum,  at  the  level  of  the  third  and 
fourth  intercostal  spaces,  or  lower,  the  existence  of  "milk  spots'* 
may  be  their  cause*  It  is  mily  when  f/te  murmur  tirwes 
for  the  first  tiine  uiukr  observittion,  or  wftefh  it  accurately 
coincides  with  the  devdopm^^nt  of  symptmns^  or  whtr&  it  €4^r- 
rohorates  and  vxplauis  tfie  syjnptomSj  and  thsotlier  phymcal  sigtis 
already  existing^  in  suck  a  manner  as  to  leave  na  doubt  of  its 
nature,  that  we  are  jimtifieil  in  assiiviing  thtU  a  frii^timi'niurTiiur 
over  the  h^wvt  is  pathognmnonic  of  acute  pericarditis. 

The  white  spot  is  so  often  found  in  hearts  which  in  other 
respects  are  perfectly  liealthy,  that  many  patboh.^gists  doubt  their 
morbid  nature  (Baillii,  StEMMEElSO,  Hodgkih.  J,  Reib),  The 
anterior  surface  of  the  right  ventricle  is  their  most  fi*equent  seat. 
Occaeionally  tbese  spots  are  observed  upon  the  surface  of  the  kfl 
ventricle,  or  upon  the  auricle,  or  upon  the  promineQoes  of 
the  coronary  vessels.  Their  si^e  varies  from  a  fourpenny  piooo 
to  a  crown  or  larger.  They  are  more  common  in  adult  than  in 
early  life;  but  they  have  been  observed  in  the  infant  under 
three  months  old*  They  increase  after  the  age  of  eighteen, 
apparently  progressively  with  age.  About  33  per  cent,  po»st' 
nt^rtem  examinations  from  the  age«  of  eighteen  to  thirty-oin© 
show  sudi  white  spots;   and  about  71   /'er  cent,  from  ages  be- 
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tween  forty  and  eighty.  Baillie,  Laennec,  Louis,  and  Todd,  state 
that  these  opaque  patches  can  easily  be  dissected  or  peeled  off 
from  the  visceral  layer  of  the  pericardium,  leaving  the  membrane 
entire.  Corvisart,  on  the  other  hand,  says  they  are  seated  on  the 
under  surface  of  the  membrana  There  seems,  however,  to  be  two 
forms  of  the  white  spot,  namely, — (1.)  A  superficial,  which  may 
be  peeled  off;  and  (2.)  A  deeper  spot,  which  cannot  be  so  detached 
(BizoT,  Paget,  King,  Hodgkin). 

A  great  difference  of  opinion  prevails  as  to  the  cause  of  these 
spots.  Some  may,  no  doubt,  be  due  to  previous  pericarditis;  but 
the  weight  of  evidence  seems  to  be  in  favour  of  attrition  being 
their  cause  (HoDGKm,  King,  Jenner,  Wilks).  The  circum- 
stances which  seem  to  favour  the  development  of  this  white  spot 
are  those  which  would  increase  the  rubbing  of  the  part  against 
the  pericardium  applied  to  the  anterior  wall  of  the  thorax.  Those 
circumstances  are — (1.)  Dilated  heart;  (2.)  Impeded  action  of  the 
lungs  (a.)  from  those  diseases  which,  leading  to  augmented  volume 
of  the  lungs,  tend  to  press  the  heart  forwards;  and  (6.)  from  con- 
tinuous pressure  upon  the  chest  in  an  antero-posterior  direction, 
commenced  at  an  early  age,  before  the  epiphesis  of  the  ribs  and 
the  pieces  of  the  sternum  are  fully  grown  and  united — as  in 
young  soldiers  who,  during  great  exertions,  carry  a  loaded  pack 
and  wear  cross-belts. 

These  pericardial  or  exocardial  friction-sounds  or  murmurs  may 
be,  and  are  often,  mistaken  for  endocardial  murmurs  (Taylob, 
Stokes,  Graves,  Skoda,  Sibson),  and  the  distinction  between 
exocardial  and  endocardial  murmurs  is  not  always  easy,  nor  is  it 
to  be  effected  by  the  ear  alone.  The  following  distinguishing  signs 
are  condensed  from  Dr.  Sibson's  interesting  review  of  the  works 
of  Stokes  and  BelHngham  on  diseases  of  the  heart  {Medico- 
Chirurgical  Review  for  1 854). 

The  exocardial  may  be  distinguislied  from  the  endocardial 
sounds  by  the  nature  and  nearness  of  the  exocardial  sound — ^by 
its  existence  with  diastole  as  well  as  systole — its  limitation  to  the 
region  of  the  heart — its  non-existence  over  the  great  vessels — its 
variations  over  different  parts  of  the  heart — its  rapid  and  frequent 
change  in  character,  or  its  disappearance  from  day  to  day — its 
want  of  correspondence  with  the  rhythm  of  the  heart,  wliile  it 
seems  to  follow  upon  its  movements  (Skoda),  or  to  precede  and 
follow  the  impulse  (Wunderlich) — its  co-existence  with  tactile 
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vibration,  and  where  thei^  ia  much  effiimoB,  with  an  extenidTe 
c!cne-shaped  re^on  of  cardiac  dulness.  Tbe  apex  of  this  dull 
region  points  to  the  top  of  the  aternunj — its  hroad  ham  exi/^n^ng 
downwards  to  the  right,  and  far  to  the  left  of  the  epigEfitrium.  In 
addition  to  theae  signs^  which,  when  they  exist,  serve  to  establish 
the  existence  of  perioai^ditia,  and  separate  pericardiftc  from  endo- 
cardial Biunnursj  we  have  other  very  characteristic  signs  by 
which  to  distinguish  every  case  of  pericarditis^  c?sp€jcially  in  tlie 
earlier  stages.  By  the  aid  of  pressure,  as  first  demonstrated  by 
Dr.  F,  Sibson,  applied  gently  over  the  i*egion  of  the  heart,  we 
have  a  test  decisive  as  to  the  cause  of  these  sounds,  when  we  are 
in  doubt  as  to  whether  it  is  endocardial  or  esocardiaL  If  the 
noise  is  that  of  a  valve-murmur,  pressure  from  without  does  not 
incre^ise  or  modify  it^  except  in  some  anaemic  persons,  over  the 
aoita.  If,  on  tlie  other  hand,  it  is  that  of  a  friction -murmur,  soft 
and  bellows-like,  of  exocardial  origin,  pressure  inti^naifies  the 
noise,  and  converts  the  sound  into  a  rustle  or  rub.  By  pressing 
gently  on  the  costal  cartilage  or  end  of  the  sternum  witli  the  ^1 
stethoscope,  the  inteitnediate  fluid  is  displaced,  and  the  roughened  ^| 
sur&ces  are  brought  into  contact*  This  method  of  diagnosis  is 
most  valuable,  esijecially  in  the  early  stages,  when  it  is  of  real 
imfKHtance  to  arrive  at  a  coirect  diagnosis  (Pitmncial  ATe^^^H 
Tnins.,  vol  xii.,  p.  540),  ^^H 

"A  really  refined  and  mtellectual  diagnosis,"  and  not  om 
founded  on  the  mere  €iuml  recognition  of  acoustic  chamciem,  is 
nee^sary  to  guard  against  senous  mistakes.  In  the  majority  of 
cases  where  the  fiiction-sound  of  pericarditis  is  recognized,  it  k 
known  to  be  such  by  the  cucumstances  in  which  it  occni^,  rath^ 
than  by  the  mere  character  of  the  sound  itaelf  (Stoees^  Wi 

FULLOl,  GAIRDJiER), 

Increased  extent  of  dulne^  in  percussion,  and  marked    pro^ 
minence    over  the  cardiac  region,   are  also  two  chaiticteristic 
signs. 

When  extensive  eflusion  takes  place,  the  heart  is  pushed 
upwards  to  the  fourtlj,  tliird,  or  second  intei'costal  spaces;  ooo* 
sequently  the  seat  of  the  heart's  impulse,  of  the  rubbing  souiid% 
and  of  t^ictile  vibrations,  all  are  correspondingly  raised  (SiBsON, 
Latham,  Walshe). 

A  valuable  distinctive  sign  of  pericardial  effusion,  when  ooo- 
trasted  with  pleuritic  effusion,  is  thus  stated  by  Dr.  Stokes.     He 
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observes  that  when  the  left  side  is  dull  in  front,  and  resonant 
behind,  it  is  a  pericardial,  and  not  a  pleuritic  effusion.  Any  large 
increase  of  fluid  at  once  betrays  itself,  especially  in  the  young,  by 
the  protrusion  of  the  left  cartilages  and  lihs,  the  widening  of 
their  interspaces,  prominence  of  the  ensiform  cartilage,  and,  in 
some  extreme  cases,  by  an  epigastric  fulness  or  even  tumor. 
When  the  fluid  increases,  the  pulse  becomes  feebler,  and  more 
disposed  to  falter  and  to  flutter.  It  becomes  irregular  and  excited; 
and  often  the  patient  is  so  fixed  in  one  position  that  he  fears  to 
move,  lest  he  may  aggravate  by  exertion  the  dyspnoea  and  action 
of  the  heart  from  which  he  suffers  so  intensely.  The  jugular  veins 
not  unfrequently  become  distended,  and  this  distension  does  not 
lessen  during  inspiration  when  the  effusion  is  great  A  signi- 
ficant sign  is  thus  furnished  of  the  greatness  of  the  obstruction 
which  exists  to  the  thoracic  circulation.  (Edema  and  great  cold- 
ness of  the  extremities  are  also  apt  to  supervene  with  such  a  state 
of  things.  When,  however,  the  products  of  inflammation  become 
solid,  and  little  serum  remains,  the  pericardium,  by  the  opposed 
serous  surfaces,  becomes  attached  to  the  heart  throughout,  and  the 
pulse  then  resumes  its  force  and  regularity;  and,  if  the  patient 
survives,  this  adhesion  remains  for  life. 

The  occurrence  of  acute  pericarditis  apart  from  vital  phenomena 
or  symptoms  is  not  now  believed  in,  and  among  the  most  charac- 
teristic general  symptoms  is  the  occurrence  of  a  dry  short  cough, 
not  explained  by  any  morbid  state  of  the  lung. 

Prognosis. — Wliile  the  consequence  of  pericarditis  "is  sometimes, 
though  rarely,  the  speedy  extinction  of  life,  in  nineteen  cases  out 
of  twenty  the  disorder  proves  fatal  at  a  remote  period,  destroying 
the  subject  of  it  more  slowly,  indeed,  but  almost  as  surely.** 
Such  is  tiie  opinion  of  Dr.  Watson;  and  again  he  writes,  "I  am 
certain  it  is  a  fertile,  but  often  unsuspected  source  of  chronic 
disease  of  the  muscular  substance  of  the  heart,  and  of  its  conse- 
quences, asthma,  dropsy,  sudden  death."  Sometimes  death  occurs 
suddenly  when  least  expected;  and  the  mode  of  death  tends  to 
be  by  asthenia.  A  fatal  termination  may  occur,  although  rarely, 
in  less  than  forty-eight  or  thirty  hours.  In  ordinary  cases  which 
progress  favourably,  the  disease  generally  begins  to  yield  in  the 
course  of  a  week  or  ten  days,  and  sometimes  sooner  under  active 
treatment 

It  is  not  now,  however,  generally  believed  that  when  the  disease 
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terminates  by  adhesion^  dangerous  or  fatal  lesions  of  the  heart 
tend  to  supervene,  as  Dr.  Hope  believed.  It  is  consistent  with 
the  experience  of  Dra  Stokes,  Sibson,  Wood,  of  Pennsylvania, 
W.  T.  (Jairdner,  Smith,  and  other  observers,  that  hypertrophy  and 
dilatation  of  the  heart  do  not  commonly  follow  on  pericardiac 
adhesion.  Dr.  Watson,  however,  with  many  others,*  regards 
adhesion  of  the  pericardium  as  a  suspicious  prognostic  of  future 
evil — "that  other  structuiul  changes  will  soon  or  slowly  develop 
themselves;  and  first  render  life  burdensome  and  full  of  suffering, 
and  then  consign  tlie  patient  to  an  earlier  grave  than  might  else 
have  awaited  him." 

Among  the  patients  of  a  general  hospital,  from  6  to  8  per  cent 
die  of  pericarditis,  while  a  proportion,  varying  from  3  to  8  per  cent, 
have  had  the  disease  at  a  previous  period  and  recovered  from  it 
(W.  T.  Gairdner). 

Cause. — ^Pericarditis  is  generally  the  local  manifestation  of  a 
disease  which  pervades  the  system.  There  is  scarcely  a  form  of 
constitutional  malady  which  may  not  be  accompanied  by  peri- 
cavditis;  but  those  with  which  it  is  most  apt  to  be  associated  are 
rheumatic  fever,  Bright* s  disease,  pycemia,  pnevmonia,  tubercuUs/r 
vomiccB,  pleurisy,  small-pox,  scarlatina,  scurvy.  These  diseases 
are  mentioned  in  the  order  of  the  frequency  with  which  they 
give  rise  to  pericarditis,  as  consistent  with  the  observations  of 
Drs.  Taylor,  T.  K.  Chambers,  A.  W.  Barclay,  and  Dr.  Fuller.  In 
cases  of  acute  rheumatism,  pericarditis  occurs  once  in  every  5*97 
cases  (Fuller). 

The  muscular  substance  of  the  heart  sometimes  suffers  in  cases 
of  pyaemia  consequent  on  the  vitiated  state  of  the  arterial  blood, 
and  pericarditis  has  been  known  to  arise  in  this  way  (Kirkes, 
Med,  Times  and  Gazette,  October  25,  1862,  p.  432).  Such  cases 
have  usually  been  described  as  cases  of  carditis,  or  acute  in- 
flammation of  the  muscular  substance  of  the  heart  depositing  pus. 
Dr.  Kirkes,  however,  believes  that  the  muscular  tissue  of  the 
heart  is  not  primarily  at  fault,  but,  in  common  with  other  parts  of 
the  body,  it  is  by  accident  the  seat  of  secondary  formations  in 
consequence  of  contaminated  blood;  and  the  attendant  pericarditis 
is  an  accident  of  the  proximity  of  some  of  the  deposits  to  the 
surface,  and  it  may  be  of  their  bursting  into  the  cavity,  just  as  an 
ulcer  in  the  wall  of  the  intestine  may  burst  into  the  peritoneum 
and  cause  peritonitis.     It  has  also  occurred  by  extension  of  other 
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diseases  from  neighbouring  organs — e.  gr.,  cancer  of  oesophagus, 
and  the  like  (J.  W.  Begbie).  (For  more  details  regarding  pericar- 
ditis, the  student  is  recommended  to  study  the  excellent  treatises 
of  Dr.  Fuller  On  Rheumatism  and  On  Diseases  of  the  Chest;  also 
Walshe  and  Stokes  On  Diseases  of  the  Heart) 

Treatment. — The  results  of  recorded  treatment  are  unsatisfactory 
in  the  highest  degree.  Dr.  Watson  thus  writes,  that  **  in  a  large 
proportion  of  the  cases,  whether  they  be  treated  well  or  ill,  or  not 
treated  at  all,  the  patients  will  seem  to  recover."  Although 
blood-letting  and  calomel  have  hitherto  been  regarded  as  two 
most  efficient  agents  in  accomplishing  the  indications  of  cure,  yet 
Taylor's  cases  show  that  pericarditis  may  come  on  during  saliva- 
tion. Dr.  Parkes  informs  me  that  he  has  seen  this  occur  two 
or  three  timea  It  is,  then,  very  doubtful  if  calomel  ever  does 
any  good  in  pericarditis,  notwithstanding  that  its  use,  so  as  to 
affect  the  gums,  is  advised  by  Watson,  Graves,  Stokes,  and  Fuller. 
Professor  W.  T.  Gairdner,  Drs.  John  Taylor,  of  Huddersfield  (Med. 
TiTnes  and  Gazette,  184J9),  and  J.  Risdon  Bennett,  of  London 
(Lancet,  Dec.  6,  1851),  are  all  unfavourable  to  the  use  of  mercury. 
In  all  the  constitutional  diseases  in  which  pericarditis  occurs  as  a 
complication,  mercury  is  certainly  contra-indicated.  In  rheuma- 
tism and  in  Bright's  disease,  which  furnish  by  far  the  larger 
number  of  cases  of  pericarditis,  mercury  is  decidedly  objectionable; 
and  it  is  now  well  known  to  be  productive  of  most  injurious 
consequences  in  Bright's  disease.  Its  use  tends  to  weaken  the 
heart  and  the  system  at  large,  and  thus  proves  a  source  of  addi- 
tional irritation  to  the  cardiac  tissue,  by  undue  re-action  on  the 
system. 

Dr.  Fuller,  however,  gives  his  opinion  very  strongly  in  favour 
of  mercury  as  a  remedy  in  the  acute  and  sthenic  form  of  peri- 
carditis, as  it  presents  itself  in  persons  of  a  strong  and  healthy 
constitution.  **No  such  case,"  he  says,  "can  be  treated  safely 
without  its  administration."  Such  idiopathic  cases  are  indeed 
rare,  the  causes  which  induce  pericarditis  being  for  the  most  part 
constitutional. 

"  A  single  bleeding  from  the  arm,"  writes  Dr.  Stokes,  "  appears 
on  the  whole  justifiable,  but  its  repetition  will  be  a  matter  for 
careful  consideration."  It  is  a  remedy  which  has  been  clearly 
shown  by  the  late  Dr.  Taylor  to  shoi-ten  the  duration  of  pericar- 
ditis, and  to  do  so  the  more  effectually  the  earlier  it  is  performed 
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{Medical  Timmmid  Ga^etfey  1851).  The  treatment  by  l*leecliog 
may  also  ba  furtlier  oArried  out  by  leeches  over  the  pn^ecordial 
region,  or  by  cupping  there.  In  casea  of  rhetimatisiB,  Dm.  Stokes 
and  Gairdner  hold  that  "'it  cannot  be  too  strongly  impressed 
upon  the  mind  that,  valuable  as  the  discovery  of  the  signs  of  an 
inflamed  pericardium  may  be,  it  is  not  for  these  alone  that  he  is 
to  look,  but  rather  for  the  indieations  of  excitement  of  the  hejirt, 
whether  attended  or  not  by  the  signs  of  exocardial  or  endocanlial 
disease/'  Theae  indiaitions  may  demand  local  depletion,  **even 
though  00  friction*aound  or  valvular  murmur  whatever  be  pre- 
sent." Dr.  Watson  gives  a  most  judicious  opinion  when  he  says, — 
•'I  think  there  is  a  peculiar  risk  in  frequently  bleeding  to  syncope 
im  this  affeetion/'  Blood  may  be  drawn  from  the  arm  till  some 
effect  upon  the  pulse  is  produced;  but  Dn  Watson  gives  the  pre- 
ference to  repeated  relays  of  leeches  over  the  prsecordial  region,  or 
to  free  cupping*  Dr.  W.  T,  Gairdner  advises  that  when  the  pain 
is  very  marked,  where  it  lias  strongly  the  chara^^i^  of  anginft, 
leeches  are  to  be  applied  in  moderatG  numbers.  From  four  to  »ix 
leeches  so  applied,  followed  by  fomentations,  very  commonly 
relieve  the  pain,  and  rapid  improvement  follows. 

To  judge  as  to  the  repetition  of  blood-letting,  the  force  of  the 
heart  must  be  observed,  as  indicated  by  the  pulse  at  the  wrist,  by 
the  actual  strength  of  its  impuke,  and  by  the  character  esi>ecially 
of  the  first  sound  If  the  impulse  continues  vigorous,  and  the 
first  sound  is  undiminished,  blood-letting  may  be  repeated  by  the 
further  loeal  abstraction  of  blood ;  but  if  the  impulse  has  mani* 
festly  declined  in  force»  while  the  first  sound  is  lessenedj  great 
caution  is  required  in  the  furthear  abstraction  of  blooi  Fomentn^ 
tions,  sometimes  plain  and  sometimes  medicated  with  opium, 
friction  with  camphorated  and  iodureted  liniments,  and,  in  ob- 
stinate  cases,  the  use  of  blisters,  are  the  chief  local  remedies  to  be 
relied  on  besides  leeches. 

In  the  second  stage  of  the  disease,  when  liquid  efliision  distends 
the  pericardium,  some  reliance  may  be  put  in  treatment  by  a 
blister  of  a  large  size  over  the  pn^cordia. 

*'  Stimulants,"  writes  Dr  Btokes,  *'  are  often  imperatively  called 
for.  The  weakened  heart  requires  to  be  supported  and  invigo- 
rated. This  may  be  effected  by  the  use  of  wine,  and  by  the  uae 
of  opium,"  If  depletion  has  been  excessive — if  signs  of  mvtsr' 
cuJar  weakness  supervene — if  there  be  evidence  that  the  hearts 
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previous  to  the  attack,  was  in  a  weakened  state — if  a  tendency 
to  collapse  or  to  a  typhoid  state  manifests  itself — '*we  must 
give  wine,  quite  irrespective  of  the  physical  conditions  of  the 
heart"  (Stokes). 

Opium,  in  doses  of  one  grain  (t.  e,,  stimulant  doses)  every  third 
hour,  seems  "to  expend  itself  solely  on  the  disease,"  and  its 
beneficial  effects  are  seen  to  result  when  it  does  not  produce 
contraction  of  the  pupil,  nor  headache,  hot  skin,  furred  tongue, 
nor  constipation  (Corrigan,  Stokes,  Graves,  Sibson).  Battley's 
solution  is  perhaps  the  most  useful  preparation. 

There  are  two  more  important  circumstances  to  be  attended  to, 
as  stated  by  Dr.  Sibson — namely,  that  our  treatment  of  pericar- 
ditis must  depend  upon  the  stage  of  the  disease  in  which  it  is  first 
discovered  to  exist;  and  it  is  important  to  know  that  pericar- 
ditis fi*om  acute  rheumatism  calls  for  a  totally  different  line  of 
treatment  from  that  associated  with  Bright's  disease,  or  diffused 
inflammation  of  a  low  type. 

In  the  rheumatic  form,  colchicum,  in  the  form  of  a  draughty  and 
the  administration  of  alkaline  remedies,  are  indicated  by  the  con- 
stitutional state. 

Paracentesis  is  recommended  by  Dr.  Sibson  in  all  those  cases 
in  which  the  effusion  is  so  great  as  to  cause  alarming  distress, 
orthopnoea,  obstruction  to  the  venous  circulation,  and  serious 
interference  with  the  heart's  action.  In  such  cases  a  fine  explor- 
ing trochar  and  canula  is  to  be  introduced  (not  plunged),  so  as  to 
make  a  valvular  opening  below  the  heart,  either  to  the  left  of  the 
xyphoid  cartilage,  or  through  the  fifth  intercostal  space,  close  to 
its  anterior  extremity,  and  the  fluid  drawn  off  by  means  of  a 
syringe  (Sibson,  in  Med.'Chir,  Review,  July,  1854). 

The  general  principles  of  safe  treatment  are  summed  up  by  Dr. 
W.  T.  Gaii-dner  as  follows: — (1.)  To  make  large  allowance  for  the 
insignificant  and  spontaneously  healing  class  of  cases  revealed 
more  by  physical  signs  than  by  sjrmptoms,  and  to  regard  them  as 
demanding  little  active  treatment;  (2.)  To  consider  rheumatic 
pericarditis  in  general  as  a  disease  susceptible,  to  a  great  extent, 
of  cure  under  palliative  local  remedies  and  fitting  constitutional 
treatment;  (3.)  To  hold  the  general  treatment  as  subordinate  to 
the  constitutional  treatment  of  the  disease  with  which  the  peri- 
carditis is  associated. 
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INFLAMMATION  OF  THE  LINING  MEMBRANE  OF  THE  HEAET— 

])6fiaitioiL — An  tnflitiRiimition  of  the  serous  meinbtune^  or  enclo- 
eardium,  eoverinrf  the  tmlve^  and  Ihiijig  the  ckanibem  of  the  heart 

Pathology  and  Morbid  Anatomy. — By  a  species  of  i>reftjreiice  the 
coveringa  of  the  orifices  iind  valvular  structures  of  the  heart  are 
by  far  the  most  frequeut  seat  of  lesion  irx  the  intenial  initaiuma- 
tion  of  that  organ.  The  frequency  with  which  these  pai*ts  suffer 
may  in  some  measure  be  explained,  if  tbeii*  minute  anatoaiie^ 
and  histological  relations  are  connected  with  the  morbid  states  ol 
similar  tissue.  The  peculiarity  of  the  minute  structure  of  these 
P^irts,  as  influencing  the  arrangement  assumed  in  the  first  in- 
stance by  morbid  deposits,  seems  to  have  been  first  definitely 
stated  and  illustrated  by  Dn  Watson^  (Lect.  bci,  p,  27 5,  3d  edit.) 
There  is  found  to  exist  enclosed  between  the  reduplications  of  the 
endocardium  a  quantity  of  fibrous  tissue.  An  increase  in  ita 
amount  takes  place  at  the  centre  of  each  aortic  valve,  forming  the 
mrpoTiL  Orit/mntii,  and  at  each  of  the  extremities  or  angles  of  the 
segmenta  The  minute  exudations  which  are  fonned  as  the  re..^uli 
of  tbtj  inilammatory  process  in  the  endocanlium  may  be  seen  to 
arrange  themselves  in  double  festoons,  suspended  as  if  from  the 
varpus  aurantii,  often  in  a  row,  like  a  string  of  beads,  along  the 
line  of  union  of  the  thick  portion  of  the  valve,  with  the  inner 
convex  mai^n  of  its  two  thinner  cresceotic  portions,  Tlje  re- 
peated attrition  of  the  opposed  surfaee^s  of  the  valves  pushes  aaide 
the  exudation  as  fast  as  it  is  deposited,  and  while  yet  plastic,  from 
the  thin  erescentic  portions  of  each  valve,  and  so  heaps  it  op 
along  those  boundary  lines  of  contact;  **  just  as  a  thin  layer  of 
butter  on  a  board  would  be  displaced,  and  heaped  up  in  a  little 
curvilineiir  ridge,  by  the  pressure  of  one's  thumb." 

While,  doubtless,  the  structure  of  the  serous  membrane  is  the 
same  throughout  the  heart,  yet  its  mixture  with  white  fibrouB 
and  clastic  tissue,  in  great  abundance  at  the  valvular  reduplica- 
tions, renders  it  prone  to  diseaae,  especially  in  those  eonstitutioniil 
states  of  the  system  in  which  the  fibrous  textures  are  more  parti- 
cularly involved,  as  in  rheumatism.  These  are  the  paiis  also  un 
whicli  the  great  tear  and  wear  on  the  action  of  the  heart  is 
expended,  ami  thus  they  are  probably  tlie  first  to  suffer,  owing  to 
the  mutual  friction  of  the  valvular  edges  upon  each  otlier. 

Diffuse  inilammation  of  the  endocardial  membrane  haa  been 
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known  to  follow  the  application  of  a  ligature  round  an  artery. 
The  morbid  appearances  of  its  inflammation  are  similar  to  those 
in  other  serous  textures — namely,  a  silvery  opacity,  and  more  or 
less  thickening  of  its  tissue.  Inflammatory  lymph  is  often  found 
strongly  adlierent  to  the  valves,  as  already  described,  and  forming 
fringe-like  or  fibrinous  warty  growths,  or  excrescences,  as  they 
are  termed.  By  its  agency  the  segments  or  lappets  of  the  valves 
become  variously  distorted  in  shape,  or  soldered  together,  and 
insufficient  to  perform  their  functiona  An  orifice,  naturally  large, 
may  thus  be  reduced  to  the  condition  of  a  mere  slit,  or  to  the 
diameter  of  a  goose  quilL  One  segment  of  the  aortic  valve  may, 
for  example,  be  turned  up  and  bound  to  the  aorta,  or  it  may  be 
turned  down  and  bound  to  the  inner  surface  of  the  heart,  or  it 
may  be  curled  up  like  a  shelL  The  lappets  of  the  mitral  valve 
may  be  similarly  altered. 

The  prolonged  existence  of  the  inflammatory  state  ultimately 
thickens  and  hardens,  by  interstitial  deposit,  the  tissue  enclosed 
between  the  folds  of  the  serous  membrane  constituting  the  valves, 
so  that  their  action  is  much  impaired.  These  changes  may  be 
limited  to  the  fibrous  zone  which  forms  the  base  of  the  valves, 
surrounding  the  aortic  orifice  with  a  sort  of  collar,  contracting  its 
diameter,  as  well  as  impeding  the  play  of  the  valvea  In  other 
cases  the  thickening  may  aflfect  the  free  edge,  or  the  central  por- 
tion of  the  valve.  The  most  remarkable  circumstance,  however, 
connected  with  chronic  adhesive  infiammation  of  the  left  side  of 
the  heart,  is  the  excessive  tendency  which  the  valves  have  beyond 
all  other  serous  tissues  to  become  cartilaginous  or  ossified.  This 
transformation  commences  in  the  substance  of  the  serous  tissue, 
but  more  commonly  in  the  tissue  connecting  the  duplicature 
of  the  valvular  fold.  This  ossific  deposition  is  not  necessarily 
preceded  by  a  cartilaginous  formation,  but  is  most  frequently  an 
original  abnormal  secretion,  often  containing  a  good  deal  of  earthy 
matter.  In  all  the  instances  in  which  I  have  examined  such 
deposits,  they  did  not  exhibit  the  histological  appearances  of  true 
bone- tissue.  It  is  deposited  in  various  forms:  sometimes  in 
layers,  at  others  in  points,  and  at  others  in  large  masses,  in 
knobs  or  pyramids,  occasionally  acquiring  a  size  as  large  as  a 
pigeon's  egg.  Sometimes  the  tendons,  or  the  chordcB  tendinece 
attached  to  the  mitral  valve,  participate  in  these  indurations,  and 
Corvisart  met  with  one  entirely  ossified.     The  irritation  of  these 
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depoeits  often  leads  to  tfaeir  destmctioti,  and  tlie  whole  exmUtioii 
aoftening  atid  breaking  down,  muy  tnitigle  wiUi  tti^  cumsot  of] 
the  blood,  and  produce  result^  to  be  notioed,  of  &  mosi  eerioiB 
descriptioik 

Dr.  IsJthBm  and  Dr.  Hope  wei^  of  opmion  thai  endocarditis  is 
more  fireqnent   than    pericardttk     Dr.  Stokes,  Dr.  Sibaoti,  and 
others,  etitert4iin  a  diJferent  opinion,  conmstent  wiib  the  eiideiiee  { 
of  poid^mortem  inquiries,  as  recorded  by  Drsi  T.  K,  Chamben^ 
A.  W,  Banday,  and  Taylor, 

The  tendency  of  endocarditis  ia^ 

L  To  produce  those  affections  of  the   heart  whicA  are 
described  respectively  as  "valvular  disease  of  tJte  h^art** — **kjfpa^ 
ftiyiAy/'  and  **diliitation^ — morbid  conditions  more  or  less  stotpk 
or  combined. 

2.  Associated  m  it  often  is  with  pericarditis,  and  aeknowledgmg  ! 
rheumatism  aa  a  most  fr^uent  exciting  cause,  we  have  the  mii0- 
cular  substance  of  the  heart  itself  sometimes  affected^  constitiititig 
what  Dr.  Watson  terms  ^'rheunintic  Cftnlitis" 

Sfxaptoms  and  letnlta  of  Endoeardltk. — A  more  exteosive^ 
forcible,  and  abrupt  impulse  of  the  heart  than  natural,  ecKmldnfeil 
with  endocardial  murmurs,  of  a  eoft  low  pitch  tone  and  blowing 
soimd,  combined  with  a  febrile  state  of  the  system,  and  cardiac 
imeamneas,  suggest  the  pmbabtlity  of  endocmTditta.  A  careAd 
study  of  the  development,  order  of  oc^^urrence,  and  combination  of 
the  general  symptoms  and  physical  signs^  can  alone  convert  that 
probability  into  a  certainty. 

1.  General  Sytnptonu. — Hie  patient  is  observed  to  prefer  to  Ee 
on  his  back  (dorsal  decubitus),  and  be  may  perhaps  incline  to  toes 
about  with  his  arms.     Pyrexia  may  prevail  of  a  specific  kind,  as     i| 
when  rheumatism,  Bright's   diaease,  or  typhus  fever  is  present  ^| 
or  it  may  be  idiopathic  inflammatory  fever,  associated  with  the 
endocarditisL     So  long  as  the  cardiac  orifices  are  not   seriously 
obetructed,  and   no  obstruction  existe  in  the  lungs  from   pneu- 
monia or  bronchitis,   no  special  sensation  of  dyspnoea  is  oom- 
plained   of     The   pulse   ranges  in   frequency   between   80  and, 
120,  and   it   has  been   stated   by   Dr.   Taylor  even   to   lose 
frequency  at  the  outset  of  the  affection.     More  or  less  headache  j 
may  prevail. 

2.  Local  Symptoms. — Discomfort  and  uneasineaB  at  the  heart 
are  most  common  symptoms,  and  more  or  less  palpitation  m^y  hi 
present 


MURMUBS  CHARACTEBISTIC  OF  ENDOCARDITIS.  587 

The  extent  and  power  of  the  impulse  of  the  heart  ought  now 
to  be  examined  carefully  and  repeatedly,  and  the  conditions 
which  tend  to  subdue  or  to  aggravate  these  phenomena  ought, 
if  possible,  to  be  ascertained.  The  areas  of  the  heart's  dulness, 
both  superficial  and  deep-seated,  undergo  increase  (Bouillaud, 
Walshe). 

The  murmurs  which  accompany  endocarditis  purely  acute  are 
thus  arranged  in  the  order  of  their  frequency  by  Dr.  Walshe: — 
(1.)  Aortic  obstructive;  (2.)  Mitral  regurgitant;  (3.)  Aortic  regur- 
gitant; (4.)  Aortic  obstructive  and  mitral  regurgitant  together. 
(The  student  is  referred  back  to  page  555,  et  aeq.,  for  the  account 
of  the  sites  of  maximum  intensity  where  these  murmurs  may  be 
listened  to.) 

The  comparative  frequency  of  aortic  and  mitral  valve  disease 
has  been  determined  with  more  accuracy  by  the  results  of  the 
combined  observations  of  Drs.  Barclay,  Chambers,  and  Ormerod, 
as  tabulated  by  Dr.  Sibson.  From  these  records  it  is  seen  that 
the  mitral  valves  are  more  subject  to  disease  than  the  aortic; 
that  the  disease  is  often  limited  to  one  set  of  valves,  but  that  it 
is  more  often  common  to  both  valves  than  limited  to  either. 
When  associated  with  acute  rheumatism,  the  disease  afiects  both 
valves  in  the  greater  number  of  cases;  and  the  mitral  more  fre- 
quently than  the  aortic.  In  the  young,  who  are  subject  to 
acute  rheumatism,  disease  of  the  mitral  valve,  and  in  the  old, 
who  are  subject  to  atheroma,  disease  of  the  aortic  valve  predomi- 
iiate&  In  the  more  severe  cases  in  which  the  valve  disease  is  itself 
the  cause  of  death,  the  mitral  valve  disease  is  shown  to  be  the 
most  prone  to  go  on  to  a  fatal  issue  (Med.'Chir.  Review,  Oct  1854, 
p.  431). 

As  there  is  no  difference  in  character  between  the  murmur  of 
endocarditis  and  that  which  attends  established  valvular  disease  it 
is  necessary,  in  order  to  appreciate  the  existence  of  endocarditis 
more  certainly,  that  the  rtiurmur  should  be  developed  under  obser- 
vat  ion  at  tlte  early  pei^l  of  an  acute  attack  (Walshe);  and  if  a 
mitral  or  aortic  murmur  supervene,  while  a  case  of  acute  rheumat- 
ism is  being  watched,  especially  if  there  be  congestion  and  an  ex- 
pression of  anxiety  in  the  face,  with  distress  in  the  region  of  the 
heart,  not  caused  by  pericarditis,  there  is  a  strong  probability  of 
endocarditis  (Sibson).  But  the  symptoms  are  often  exceedingly 
insirlious  in  their  origin  and  progress,  and  the  disease  is  rarely 
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simple,  being  generally  combined  with  pericarditis;  and,  more- 
over, as  the  general  constitutional  symptoms  of  these  two  diseases 
do  not  difler,  the  detection  of  endocarditis,  per  se,  is  one  of  the 
most  difficult  in  practice.  Like  pericarditis,  it  is  often  latent,  as 
in  rheumatic  fever,  and  the  practitioner  is  often  surprised  by  his 
patient  showing  symptoms  of  valvular  disease  after  an  apparently 
perfect  recovery  fix)m  fever  (Stokes).  A  murmur,  per  ae,  is  no 
sufficient  evidence  of  endocarditis.  Stokes,  Sibson,  and  Graves 
have  each  of  them  recorded  cases  where  mitraly  and  still  more 
often  aortic  murmurs  have  been  generated,  when  no  valvular 
disease  existed, — in  cases  of  fever  especially,  in  a  case  of  &tty 
degeneration  of  the  heart,  and  in  a  case  of  pericardial  adhesion. 
These  murmurs  have  also  been  recorded  to  exist  during  life,  in 
cases  in  which  no  trace  of  valve  disease  was  observed  after  death, 
by  Drs.  Barclay,  Markham,  Chambers,  and  W.  T.  Gairdner  (Sibson, 
in  Med.'Chir.  Review,  Oct,  1854). 

As  in  pericarditis,  it  is  important  to  recognize  the  friction- 
sound  pathognomonic  of  its  existence,  apart  from  any  endocardial 
murmur  with  which  it  might  be  confoimded;  so  in  endocarditis 
it  is,  if  possible,  still  more  important  to  detect  endocardial  mur- 
murs when  masked  by  pericarditis,  for  the  grazing  sounds  of  the 
latter  disease  may  altogether  mask  those  of  the  valve  murmurs. 
The  principles  on  which  the  diagnosis  is  to  be  effected  are 
involved  in  the  facts  that  friction-sounds  of  pericarditis  are 
limited  to  the  heart's  region  (Stokes);  while,  as  Dr.  Walshe  so 
clearly  describes,  the  sounds  of  the  heart,  and  the  murmurs  which 
attend  the  lesions  of  its  valves,  are  propagated  in  certain  deter- 
minate directions;  and  while  they  are  heard  in  maximum  intensity 
at  certain  points,  more  or  less  defined,  they  may  be  detected  by 
following  the  line  of  propagation  at  points  beyond  the  mere  limits 
or  region  of  the  heart  itself  Upon  these  grounds  data  are  fur- 
nished by  which  to  distinguish  the  murmurs  of  endocarditis.  (See 
ante,  page  555,  et  aeq.) 

For  this  purpose  the  murmurs  of  endocarditis  must  be  looked 
for  in  suspicious  cases  from  day  to  day  beyoiid  the  region  of  the 
heart;  and  if  a  systolic  mitral  murmur  is  heard  extending  an 
inch  and  a  half  beyond  the  nipple,  it  is  most  probably  due  to 
mitral  regurgitation  (Sibson).  The  detection  of  an  aortic  mur- 
mur with  pericarditis  is  much  more  difficult,  because  the  friction-- 
sound,  frottement,  or  "to  and  fro"  sound,  often  mounts  to  the 
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top  of  the  sternum.  The  aortic  murmurs  are  therefore  to 
be  listened  to  in  the  line  of  the  natural  propagations  of  the 
aortic  sounds;  and  if  an  aortic  murmur  exists,  it  can  only  be 
distinguished  in  the  neck,  the  best  point  for  examination  being 
just  above  the  sternum,  a  little  to  the  right  over  the  innominuta. 
If,  after  listening  to  the  first  sound,  the  second  sound  be 
ob8er\'ed  to  follow  clearly  and  distinctly,  the  chances  are  that 
there  is  no  affection  of  the  aortic  valves,  even  if  there  be  a  loud 
systolic  murmur.  If,  however,  the  second  sound  be  indistinct, 
inaudible,  or  prolonged,  or  be  replaced  by  a  diastolic  murmur, 
aortic  endocarditis  may  be  suspected  or  detected  (Sibson).  (The 
student  is  requested  to  contrast  page  555,  et  seq.,  with  these 
statements.) 

As  far  as  the  immediate  practical  value  of  the  information  is 
concerned,  it  seems  to  be  really  unimportant  where  the  exact  seat 
of  the  murmur  ia  It  is  of  no  practical  importance,  for  example, 
in  the  first  instance,  whether  the  murmur  proceed  from  a  "mitral, 
a  tricuspid,  or  a  semi-lunar  valve,  or  whether  it  may  be  due  to  a 
contraction,  or  a  dilatation,  an  ossification,  a  permanent  patency, 
or  a  warty  excrescence."  The  practical  points  to  be  determined, 
in  the  first  instance,  reduce  themselves  to  two — namely.  First, 
Do  the  murmurs  proceed  from  an  organic  cause?  Second,  What 
is  the  vital  and  physical  condition  of  the  texture  of  the  heart 
itself  with  which  they  are  associated? 

For  subsequent  practical  purposes  the  limits  of  inquiry  may 
also  be  very  much  circumscribed — namely,  to  the  recognition  of 
the  occurrence  of  contraction  or  of  dilatation  of  the  orifice,  because 
both  of  these  conditions  are  attended  with  a  permanently  open 
state. 

While,  therefore,  the  occurrence  of  murmurs,  and  their  nature, 
and  the  circumstances  under  which  they  are  developed,  are  of  the 
utmost  importance  to  establish  the  existence  of  an  endocarditis, 
the  condition  of  the  muscular  substance  of  the  heart  must  be  the 
great  guide  in  prognosis  and  treatment  The  vital  and  mecha- 
nical state  of  the  heart's  cavities  must  be  ascertained.  The 
action  of  tiie  heart  must  be  carefully  noticed  at  different  times, 
as  to  whether  its  force  and  vigour  is  above  or  below  the  natural 
standard — whether  it  is  liable  to  excitement  from  slight  causes — 
and  whether  it  tends  to  regular  or  irregular  action,  as  regards 
rhythm  or  frequency  of  revolutions.      The  duration  and  origin 
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of  the  disease  must  be  ascertained;  and  how  far  the  brain,  lungs, 
or  liver  suffer  from  the  mechanical  or  vital  effects  of  the  lesion 
(Stokes). 

The  symptoms,  therefore,  of  acute  endocarditis  being  detected, 
the  immediate  treatment  of  the  disease  must  be  proceeded  with, 
and  the  physician  requires  also  to  look  before  him  in  anticipation 
of  the  results  which  are  likely  to  ensue,  if  valvular  lesion  is 
established.  An  analysis  of  ninety-six  cases  collected  from 
various  authors,  and  tabulated  by  Dr.  Sibson  (Med,-Chir.  Reinew, 
October,  1854,  pp.  434,  435),  shows  that  by  far  the  larger  propor- 
tion of  cases  of  valve  lesion  tend  to  thicken  the  walls  and 
enlarge  the  cavities  of  the  heart; — that  aortic  regurgitation  with 
narrowing  of  the  aperture,  and  still  more  without  such  narrowing, 
induces  active  dilatation  of  the  left  ventricle,  followed  consecu- 
tively by  enlargement  of  the  left  auricle,  and  the  right  ventricle 
and  auricle; — that  disease  of  the  pulmonic  valves  causes  dilata- 
tion of  the  right  cavities; — that  mitral  narrowing  with  regurgita- 
tion leads  to  enlargement  of  the  left  auricle,  followed  in  succession 
by  dilatation  of  the  pulmonary  veins,  congestion  in  the  lungs, 
enlargement  of  the  right  ventricle  and  auricle,  distension  of  the 
venae  cavae,  engorgement  of  the  liver,  congestion  in  the  systemic 
capillaries;  and  at  length,  and  in  nearly  one  half  of  the  cases, 
enlargement  of  the  left  ventricle  itself; — that  combined  disease  of 
the  aortic  and  mitral  orifices  causes  enlargement  of  the  left  ven- 
tricle, and  to  a  less,  but  nearly  to  the  same  extent,  of  all  the 
other  cavitiea  Thus  there  is  established  a  great  pathological  fact 
originally  stated  by  Senac,  and  confirmed  by  Morgagni,  that  dU<i-- 
tatwii  with  hypertrophy  acknowledge  as  their  cause  a  force  acting 
a  tergo  attempting  to  overcome  an  obstacle  in  advance.  But  there 
are  also  other  morbid  states  which,  upon  the  same  principle,  tend 
to  these  results,  and  are  independent  of  valve  disease — namely, 
bronchitis^  emphysema^  and  any  lung  disease  in  which  there  is 
an  obstacle  to  the  flow  of  blood  through  the  lungs.  Disease  also 
of  the  arterial  trunks,  such  as  atheroma,  or  morbid  states  of  the 
blood  like  ansemia,  dilatation,  or  narrowing  of  vessels,  whether 
of  the  lungs  or  of  the  system,  may  induce  dilatation  of  the  right 
and  left  cavities  of  the  heart  (Rokitansky).  The  retrograde 
influence  of  the  systemic  capillaries,  as  shown  by  Dr.  Sibson, 
tends  to  exercise  a  similar  influence,  as  shown  by  the  effect  of 
sudden  fright  and  despair,  causing  rupture  of  the  left  ventricle,  or 
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by  the  influence  of  Bright's  disease  altering  the  quality  of  the 
blood,  tending  thereby  to  retard  its  progress  through  the  systemic 
capillaries.  Thus  hypei*trophy  and  dilatation  ensue  from  increased 
resistance  to  the  exit  of  blood  from  the  cavity  of  the  heart,  and 
from  the  necessarily  increased  efforts  to  expel  it,  and  to  propel  it 
onwards.  (See  under  "Bronchitis"  how  collapse  of  the  lung 
may  also  produce  dilatation.) 

In  detecting  enlargement  of  the  heart  and  thickening  of  its 
walls,  the  size  and  force  of  the  heart,  ascertained  by  the  hand  and 
by  auscultation,  furnish  the  principal  data.  It  is  by  the  extent 
and  power  of  the  impulse  that  the  heart's  muscular  condition  is 
ascertained,  and  so  long  as  the  muscular  condition  is  sound,  the 
valve  disease  has  but  little  influence  on  health  (SiBSON  -and 
Stokes).  As  a  rule,  however,  the  persistence  of  valve  disease 
implies  an  enlarged  heart,  with  an  impulse  increased  in  extent 
and  in  power.  But  there  are  also  cases  to  be  guarded  from  mis- 
take— ^namely,  those  where  a  murmur  exists  with  a  preternatu- 
rally  strong,  troublesome,  quick,  and  smart  impulse,  but  limited 
miiJdn  a  diminislied  cardiac  region.  In  such  cases  such  a  mur- 
mur is  of  anaemic  origin,  and  the  heart  is  usually  lessened  rather 
tlian  enlarged. 

Another  class  of  symptoms  and  results  are  apt  to  be  associated 
with  endocarditis  and  valvular  disease;  as  when  the  products  of 
inflammation  are  apt  to  poison  or  spoil  the  blood.  Rigors,  heat 
of  skin,  profuse  perspiration  recurring  irregularly,  dull,  earthy- 
yellow  discoloration  of  the  skin  (not  of  the  conjunctivae),  diar- 
rhoea more  or  less  bilious,  pinched,  anxious  countenance,  intense 
prostration,  and  muttering  delirium,  are  the  s3rmptoms  which 
Dr.  Walshe  describes  as  announcing  this  untoward  occurrence. 
Secondary  deposits  in  the  lungs,  the  liver,  or  the  brain,  are  the 
records  of  its  morbid  anatomy.  But,  again,  these  secondary 
deposits  may  not  be  the  direct  result  of  existing  endocarditis. 
Virciiow,  Kirkes,  Simpson,  and  Rokitansky  have  shown  how  the 
fibrinous  coagula,  which  have  become  permanently  attached  to 
the  valves,  constituting  the  vegetations  upon  them,  may  become 
worn  away  superficially,  and  taken  into  the  blood  in  fine  particles, 
thus  leading  to  secondary  coagula  in  the  capillaries  of  the  spleen 
and  kidneys,  to  oblitei-ation  of  these  vessels;  and,  in  the  capil- 
laries of  the  bruin,  leading  to  softening,  and  sometimes  to  sudden 
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death.  Tbe  great  t»idenc]r  to  the  fixmatioii  of  these  coagnla  oa 
the  val^ei.  in  rheamacic  periauniitic  attark.s,  mast  be  specially 
remembered  when  it  is  determined  to  afcetract  blood,  as  the  slow- 
ness of  the  heart':)  acdn^n  which  mar  enaoe  greatlv  finTours  the 
tendency  Dj  coagulation  of  the  blood  and  the  deposition  of  those 
fibrinooa  deposits  on  the  yalvea 

Hypertrophy  and  IHTititinn. — ^Hypotrophy  of  the  heart  s  sab- 
stance  nanally  occurs  under  three  f«>rms»  namely, — (1.)  Simple 
hypertropkif^  when  the  cavities  retain  their  relative  capadties 
to  each  other,  althoogh  the  walls  are  increased  in  thick- 
ness; ^±j  Eccentric  hypertnyphy,  when  the  cavities  enlarge  or 
dilate,  and  the  moscolar  walls  thicken,  commonly  known  as 
hypertrophy  trith  dilatition;  (3i)  When  the  waUs  thicken  at 
the  expense  of  the  capacity  of  the  cavities,  known  as  eoiicentric 
hypertroffhy.  The  existence  of  this  last  form  of  hypertrophy  is 
now  disbelieved,  except  as  a  congenital  malformation.  Cruveil- 
hier,  and  more  recently  Dr.  Badd,  have  proved  that  no  such  form 
of  hypertrophy  exists  as  a  result  of  disease. 

Dilatation  of  the  heart  implies  that  the  capacity  of  its  cavities 
is  increased  dis[>roportionately  to  the  thickness  of  their  walla  It 
occurs  in  three  forms,  namely, — (1.)  When  dilatation  predominates 
over  hypertrophy;  (2.)  Simple  dilatation,  where  the  thickness  of 
the  vxlUs  are  normal;  (3.)  Dilatation  where  the  walls  of  the  heart 
are  attenuated,  or  thinner  than  normal 

Practically,  therefore,  the  physician  has  principally  to  deal  with 
the  diagnosis  and  treatment  of — (1.)  Simple  hypertrophy;  (2.) 
Hypertrophy  with  dilatation  of  one  or  more  of  the  cavities;  and 
(8.)  Si/mple  dilatation  with  or  without  attenuation  of  tlie  walls  of 
Vie  cavities. 

The  following  table,  compiled  from  Dr.  Walshe's  treatise,  ex- 
hibits sufficiently  the  main  points  in  the  symptoms  of  these  forms 
of  disease,  for  the  purposes  of  comparative  diagnosis: — 
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TABLE  CONTRASTING  THE  MAIN  SYMPTOMS  OF  THE  FORMS  OF 
HYPERTROPHY  AND  DILATATION. 


il.— <7BVBBAL    PhTSIOAL    SiOVB. 


Simple  Hjpertrophjr. 


Symptoms  rapendded  to  oonsti- 
irtrophy 
ktation. 


tute  Hrpertrophy  with 
DOaUtio] 


General  Simple  Dilatation. 


Arching  of  the  pneoordial 
reKioD,  with  widening  and 
bulging  of  the  left  iniercoetal 
spacea  from  tihe  third  to  the 
seventh. 

Impulse  increaaed  in  extent 
to  the  left  of  the  sternum. 


Maximum  impression  felt 
below  and  about  the  left  nip- 
pie. 


Heart's  impulse  slow  and 
heaving,  as  if  preving  stead- 
ily against  an  obstacle — in 
rhythm  regular,  in  force  un- 
equaL 


Superficial  and  deepseated 
dulness  augmented  in  area, 
but  its  shape  retaining  the 
triangular  form. 


First  sound  is  dull,  muf- 
fled, prolonged,  and  weak- 
ened, almost  to  extinction, 
directly  over  the  ventricle. 


Second  sounds  full  and 
clanging,  post-systolic  silence 
shortened. 

Mitral  regurgitant  mur 
mur,  as  a  clinical  fact,  exists 
at  one  time  and  disappears 
at  another. 


VOU   XL 


Extent  of  visible  impulse 
much  greater;  pulse  mav  be 
felt  in  the  back,  and  its  char- 
acter is  less  heaving,  sharper, 
and  more  knocking,  than  in 
simple  hypertrophy. 

Point  of  the  apex  beat 
carried  downwards  and  out- 
wards beyond  the  line  of  the 
nipple,  so  as  to  reach  the 
sevenUi  interspace. 

Force  increased,  so  as  to 
shake  the  head  or  trunk  of 
the  Mtient,  or  the  bed  on 
which  he  lies. 


The  dulness  tends  to  as- 
sume a  square  form  in  place 
of  a  triangular  one,  and  may 
reach  from  the  second  inter- 
space to  the  eighth  rib,  and 
from  an  inch  and  a  half  to 
the  ri^ht  of  the  sternum  to 
three  inches,  or  even  more, 
outside  the  vertical  line  of 
the  nipple.  It  may  be  de- 
tected in  the  back. 

Sounds  gain  greatly  in 
loudness  and  extent  of  trans- 
mission, especially  if  the 
valves  are  not  thickened. 


In  conse(]^uenoe  of  the  al 
tered  direction  of  the  orifice 
of  the  aorta  to  the  cavity  of 
the  ventricle,  a  systolic  basic 
murmur  may  be  generated, 


No  prominence  of  cardiac 
r^on. 


Apex  beat  indistinctly  visi- 
ble or  actually  invisible,  the 
rounded-off  form  of  the  heart 
destroying  the  apex  form. 


Impulse  conveys  an  undu- 
latory  sensation  to  the  hand, 
and  feeble  in  proportion  to 
the  purity  of  the  dilatation. 

Force  of  successive  beats  is 
unequaL 

Rhythm  irregular,  toa  slight 
or  to  the  very  highest  degree. 

The  hand  anplied  to  the 
region  where  tne  impulse  is 
felt  does  not  feel  the  beat  al- 
wavs  strike  at  the  same  place. 

Intensitv  of  superficial  per- 
ousnon  dulness  not  increased; 
and  in  oases  of  attenuated 
walls  of  the  heart's  cavities, 
the  resistance  is  less  marked 
than  in  health.  General 
areas  of  dulness  widened. 


First  sound  short,  abrupt, 
and  unnaturally  clear  at  the 
apex  and  base,  appears  near 
the  surface,  and  its  maximum 
point  of  expression  is  slightly 
lowered. 

Second  sound  not  specially 
affected.  Upon  the  quality 
of  the  heart's  texture,  as  re- 
gards softness  or  flabbiness, 
will  detiend  the  extent  to 
which  tne  sounds  are  trans- 
mitted. Intracardiac  mur- 
u»ir  always  regurgitant. 


2Q 
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TABLE  CONTRASTING  THE  MAIN  SnCPTOMS  OF  THE  FORMS  OF 
HYPERTROPHY  AND  DILATATION. 

^.— GSHSBAL  FUHCTIOVAL  SYMPTOMS. 


Simple  H  jpertrophy. 


STmptoiD*  rapenidded  to  eoorti- 

tate  HTpertroikhy  with 

DUatiUiaQ. 


Genenl  Simple  Dilatatkm. 


Strength  iimmp*ired. 
Power  of  waUdng  or  of  m- 
oending  a  bill  diminiihed,  on 
•oconnt  of  dyspnoM  induced 
by  the  effort. 

Face  florid. 


Conitipetion  habitual. 
Dyipncaa  ocoaaional. 


Radial  pulse  fhll,  strong, 
firm,  tense,  resisting,  and  pro- 
longed, without  jerk  or  Uuill. 


Pain  rare. 

Rarely,  and  never  rapidly, 
the  direct  cause  of  death. 


Strength  tends  to 
impaired. 


Purpleness  and  lividity 
great  in  proportion  to  the 
valvular  or  pulmonary  ob- 
struction. 


Paroxysmal    attacks     of 
dyspnoea* 


Fulness  of  pulse  continues, 
but  strength  and  power  of 
resistance  lost. 


Pain  not  uncommon. 

Indirectly,  and  more  or  less 
rapidly,  leads  to  a  fatal  issue. 


Strength  £sils,  and  the  pa- 
tient is  habitually  irritaUe 
and  melanoholy. 


lividity  and  mottling  of 
the  hoe  prevails,  and  cc  the 
lower  extremities  ffenerally, 
with  chilliness  of  inxfMa. 
SofUy  pitting  anaeai 
speads  fiN>m  the  feet  to  the 
abdomen,  external  genitals, 
thorax,  £sce,  and  neck.  Aa- 
citea  follows  anasarca. 

Bowels  habitually  consti- 
pated or  alternately  relaxed 
— discharges  dark. 

Dyspnoea,  sometimes  cal- 
led caniiac  asthma,  becomes 
complete  and  habitual,  with 
asthmatic  paroxysms,  in 
which  the  cough  is  dry, 
harassing,  and  convulsive. 
Expectoration  seroua,  some- 
times  streaked  with  blood. 

Pulse  small  and  feeble,  and 
abnormally  late  in  time,  after 
the  ventricular  systole.  It 
mayberegular,ornarrow,fee- 
ble,  fluttering,  and  irregular. 

Palpitation  and  cardiac 
uneasmess  most  distressing. 

Faintnessoocurs  from  time 
to  time,  and  mav  lapse  into 
syncope  and  sudden  death. 


Canses  of  Endocarditis. — The  inner  membrane  of  the  heart,  ex- 
posed as  it  is  to  the  action  of  many  morbid  poisons,  and  also  to 
many  substances  which  may  be  taken  up  by  the  absorbents  and 
introduced  into  the  circulation,  is  not  found  so  frequently  diseased 
as  we  might  expect  Of  all  substances,  however,  alcohol  has  the 
most  striking  effects  on  this  tissue.  It  is  not  only  proved  to  be 
absorbed  and  actually  to  circulate  in  the  blood,  but  there  are 
few  drunkards  the  inner  membrane  of  whose  heart  and  large 
vessels  is  not  more  or  less  diseased;  so  that  alcohol  probably 
acts  as  a  specific  poison  on  the  endocardium.  The  morbid  condi- 
tions associated  with  Bright*s  disease,  with  rheumatism  and  gout^ 
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and  with  syphilis^  appear  to  act  especially  upon  this  tissue,  and 
many  who  suffer  from  these  diseases  often  ultimately  die  of  some 
form  of  endocarditis  often  extending  along  the  lining  membrane  of 
the  aorta. 

Prognosis. — So  far  as  the  endocarditis  is  concerned,  the  imme- 
diate prognosis  is  very  similar  to  that  stated  under  pericarditis; 
but  the  future  chances  of  life  being  prolonged,  depend  upon  the 
lesions  which  remain  permanent  If  valvular  lesion  is  fully  estab- 
lished, and  remains  persistent,  hjrpertrophy  is  certain  to  follow, 
and  the  danger  will  be  the  greater  in  proportion  as  dilatation  of 
the  cavities  of  the  heart  predominates  over  hypertrophy.  "  Under 
all  circumstances,"  writes  Dr.  Walshe,  "dilatation  is  a  most  serious 
disease;  and  the  danger  increases  directly  as  the  excess  of  the 
capacity  of  the  cavities  over  the  thickness  of  their  walls;  directly, 
too,  as  the  softness  and  flabbiness  of  the  heart's  tissue;  directly, 
too,  as  the  general  deficiency  of  tone  in  ihe  sjrstem  and  impoverish- 
ment of  the  blood.  Once  dropsy  has  superveued,  life  can  with 
difficulty  be  prolonged  by  art  beyond  twelve  or  eighteen  montha 
Dilatation  of  indubitable  existence  is  not  removable  by  trecUmerW* 
(Walshe  On  Diseases  of  the  Heart  and  Lungs,  p.  487). 

K  neither  aortic  lesion,  hypertrophy,  nor  dilatation  result,  the 
tissue  of  the  heart  itself  may  be  so  impaired  as  to  lead  to  soften- 
ing, as  in  typhoid  and  typhus  fevers,  scurvy,  or  purpura.  Fatty 
d^eneration  of  the  cardiac  tissue  is  also  a  result  to  be  appre- 
hended. 

The  valuable  medical  reports  of  St  George's  Hospital,  London, 
prepared  by  Drs.  A.  W.  Barclay  and  Rogers,  contain  the  following 
statistics  relative  to  the  per  centage  of  mortality  amiong  hospital 
patients  from  diseases  of  the  heart  during  a  period  of  six  years — 
namely,  from  pericarditis,  34*8;  from  endocarditis,  9*19;  from 
hypertrophy,  60*5;  from  dilatation,  52'1;  from  valvular  disease, 
24-5. 

Treatment — What  has  been  written  relative  to  the  treatment 
of  pericarditis  applies  equally  to  acute  endocarditis;  but  the 
management  of  cases  in  which  the  patients  suffer  from  the  valvu- 
lar lesions  and  their  immediate  consequences  demands  the  adoption 
of  very  various  lines  of  treatment  From  whatever  cause,  it  is  one 
of  the  most  intractable  diseases  with  which  we  are  at  present 
acquainted. 

When  endocarditis  seems  lapsing  into  the  chronic  stage,  Dr. 
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WaLshe  reoommends  the  ruse  of  iodide  of  potassium  and  liquor 
jxdasscB,  combined  wiih  bitter  tonics. 

The  symptoms  of  simple  hypertrophy  may,  in  the  majority  of 
cases,  be  greatly  mitigated  by  sach  means  as  tend  to  tranqnillixe 
the  action  of  the  heart     This  end  may  be  best  accomplished  by 
occasional  very  moderate  cuppings  or  leeching  over  the  praeoordial 
region.     No  known  drug  possesses  the  power  of  controlling  the 
growth   of  the   heart      Saline  and  aloetic  puigatives  aid  the 
calmative  influence  of  the  local  abstraction  of  blood.     Diuretics 
are  useful  independently  of  the  existence  of  dropsy;  and  direct 
sedatives  of  the  heart's  action  are  indicated  throughout,  such  as 
hydrocyanic  acid,  acetate  of  lead^  digitalis,  and  belladonna;  but 
of  all  medicines  of  this  class  Dr.  Walshe  considers  aconite  the  best, 
in  the  form  of  the  alcoholic  extract,  given  in  doses  of  ont-^ghth  of 
a  grain.     In  repeating  the  doses,  the  effects  must  be  watched, 
while  they  relieve  the  painful  sensations  and  disquietude  about 
the  heart     If  ansemia  prevails,  animal  food  should  be  permitted; 
and  the  more  soluble  and  less  astringent  preparations   of  iron 
should  also  be  given.     Fluids  must  be  taken  in  small  quantities; 
and  alcoholic  fluids  of  all  kinds  are  to  be  entirely  avoided.  Months 
and  even  years  of  treatment  may  be  required  to  produce  any  im- 
pression on  the  disease. 

Like  hypertrophy,  dilatation  of  the  heart  is  not  removable  by 
treatment,  but  judiciously  directed  remedial  measures  may  render 
the  condition  bearable,  and  even  for  a  time  unappreciated  by  the 
patient  To  improve  the  tone  of  the  muscle  and  strengthen  the 
action  of  the  heart,  without  exciting  its  irritability,  are  the 
objects  to  be  aimed  at  in  the  management  of  the  case.  The 
groundwork  of  medicinal  remedies  consists  in  the  administration 
of  general  tonics  in  the  form  of  hitters,  mineral  acids,  and  pre- 
parations of  iron.  Belladonna  may  be  employed  to  tranquillize 
undue  excitement,  with  greater  safety  than  any  other  sedative 
remedy.  Sedatives,  as  a  rule,  are  unsafe,  and  require  the 
utmost  caution  in  their  use.  Due  action  from  the  bowels  must 
be  daily  obtained,  to  accomplish  which  the  aloetic  medicines  are 
the  best,  aided  by  the  gentle  action  of  an  occasional  mercurial 
aperient 

The  diet  should  be  nourishing  without  being  exciting;  and  may 
include  animal  food,  with  a  modemte  allowance  of  light  beer  or 
wine  in  small  quantities  to  dinner. 
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When  dropsy  appears,  diuretics  yield  most  relief  in  the  form  of 
acetate,  nitrate,  iodide,  and  bitartrate  of  potass,  nitric  cether,  com- 
pound tincture  of  iodine^  the  infusion  and  spiHts  of  juniper,  or 
gin,  may  all  be  employed  in  successive  changes,  and  variously 
combined.  Occasional  small  doses  of  blue  pill  and  squill,  at  bed 
time,  will  facilitate  their  action  generally;  and  so  will  cupping 
over  the  region  of  the  kidneys,  if  symptoms  of  congestion  of  these 
organs  prevail 

Hydrogogue  cathartics  also  aid  the  diuretics  in  subduing  the 
dropsical  effusions,  in  the  form  of  elateriwn,  gamboge,  bitartrate 
of  potass,  and  the  compound  jalap  powder. 

Dr.  Walshe,  whose  mode  of  treatment  has  been  here  described 
shortly,  prescribes  the  following  formula  for  the  administration  of 
elaterium: — 

^.  Extract  Elaterii,  gr.  i — gr.  \;  Extract.  Creasotonis,  gr.  i.;  Extract 
"Hjoacjam,,  gr.  ii.;  misce,  fiat  pilala. 

INFLAMMATION  OF  THE  nKk.Kr—CixrdUU  ifel  Myocarditis, 

DeflnitioiL — An  inflammation  of  the  muscula/r  structure  of  the 
heart,  extremely  rare  as  am  idiopaihic  disease. 

Pathology. — Inflammation  of  the  muscular  substance  of  the 
heart  from  acute  rheumatism  or  pyaemia  are  not  rare ;  but  the 
caaes  recorded  of  the  other  forms  of  inflammation  are  too  few  to 
enable  any  satis&ctory  generalization  of  their  phenomena  to  be 
given.  Carditis  is  generally  a  concomitant  state  associated  with 
endocarditis  and  with  pericarditis,  and  its  effects  are  especially 
obvious  in  the  strata  of  fibres  nearest  the  inflamed  membranes. 
As  an  idiopathic  disease,  nothing  clinically  is  known  concerning  it 

M.  Simonet  has  recorded  a  case  of  suppuration  of  the  heart, 
in  which  the  disease  appeared  to  result  from  rheumatism.  The 
patient,  a  woman,  was  brought  to  the  hospital  labouring  under 
most  tumultuous  action  of  the  heart,  with  a  pulse  irregular  and 
contracted,  her  breathing  oppressed,  and  her  extremities  cold. 
She  was  bled,  but  died  in  a  few  hours  in  a  fit  of  syncope.  Several 
purulent  collections  were  found  in  the  substance  of  the  heart,  and 
especially  in  the  interventricular  partition.  The  internal  surfaces 
of  the  cavities  were  red  in  several  places :  the  muscular  structure 
was  of  a  yellowish  hue,  softened,  and  easily  torn  with  the  least  effort 

Dr.  Graves  was  once  consulted  by  a  gentleman,  fifty-five  years 
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of  age,  cr/mplainiBg  of  palpitatioD,  dr^moem.  and  finaQr  j 
He  miffercsd  fixon  serere  pain  and  of^iresBioa  at  the  fegion  of 
ilje  beart  Hvpertrapfa j  and  dilatation  of  the  ventricles  were 
detected  The  patient  died  suddenly  a  few  weeks  afterwards; 
and  be$dd«  the  faypertropbT  and  dilatation,  an  absfe^^  was  fiMmd 
in   the   walls  of  the   heart,  which  contained  about  two  omieei 

of  ptUL 

Another  case  In  proof  of  sappnratiTe  inflammation  taking  phee 
in  the  heart  is  one  that  was  examined  by  the  late  Mr.  Stanley. 
In  this  instance  the  vessels  were  loaded  with  venoos  blood,  and 
the  muHCiilar  fibres  were  of  a  very  dark  colour,  of  a  venr  soft 
and  looHe  texture,  and  easily  torn  by  the  fingers.  On  a  section  of 
the  ventricles,  numerous  collections  of  dark-coloured  pus 
Keen  among  the  muscular  fisujciculL  Some  of  these  were  seated  i 
to  the  cavity  of  the  ventricle,  while  others  were  more  superficial, 
and  harl  detached  the  pericardium  from  the  heart  The  muscular 
parietes  were  softened,  and  loaded  with  dark  blood. 

Suppuration  of  the  muscular  substance  of  the  heart  and  of  the 
a>ronary  artery,  in  a  case  of  pyaemia,  is  recorded  in  the  axth 
volume  of  the  Pathological  Society's  Transactions,  p.  151. 

UU^ration  of  |the  heart  has  been  occasionally  seen,  firom  an 
abscess  in  the  walls  of  the  heart  having  opened  either  into  one  of 
its  cavities  or  into  that  of  the  pericardium.  It  has  also  resulted 
from  tiie  softening  of  a  cancerous  tumor,  or  fit)m  a  suppurating 
tubercle.  Cloquet  has  given  the  case  of  a  man,  aged  seventy-nine, 
subject  to  frequent  syncope,  who  died  suddenly,  in  whose  heart 
there  was  an  ulceration  of  the  left  auricle,  through  which  about 
two  pints  of  blood  had  escaped  into  the  pericardium. 

BamolliMement  of  the  walls  of  the  heart  has  been  occasionally 
met  with.  In  this  affection  the  heart  is  flaccid,  so  that  if  an 
incision  is  made  into  the  ventricles  the  walls  collapse.  Its  sub- 
stance tears  with  great  facility.  This  disease  is  ahnost  always 
accompanied  by  some  change  in  its  colour,  which  is  sometimes 
deeper  than  natural,  and  at  others,  according  to  Laennec,  of  a 
yellowish  tint,  like  that  of  an  autumnal  leaf — an  appearance 
which  does  not  necessarily  occupy  the  whole  thickness  of  the 
muscular  substance,  but  often  merely  the  central  layers.  This 
degenerescence  is  sometimes  general,  but  often  partial,  afiecting 
only  the  walls  of  one  ventricle  of  the  interventricular  partition, 
or  the  walls  of  one  auricle.     It  is  from  this  cause,  perhaps,  rather 
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than  from  any  other,  that  patients  sometimes  die  from  rupture  of 
the  heart 

Examples  of  the  rupture  of  the  right  side  of  the  heart  are  more 
rare  than  those  of  the  left,  or,  according  to  Bouillaud,  there  are 
six  ruptures  of  the  left  side  to  four  of  the  right  sida  Rupture  of 
the  auricles  is  perhaps  as  frequent  as  that  of  the  ventricles,  or,  out 
of  the  ten  cases  mentioned,  four  were  ruptures  of  the  right  auricle 
and  two  of  the  left  auricle.  The  extent  of  the  rupture,  when 
it  takes  place  in  the  ventricle,  is  varioua  In  one  case  the 
ventricle  was  ruptured  from  its  apex  to  its  base,  along  the  sulcus 
which  separates  the  two  ventriclea  In  another,  the  rupture  was 
from  ten  to  twelve  lines;  in  a  third,  the  base  of  the  ventricles 
was  severed  from  the  aorta,  and  one  of  the  aortic  valves  split 
transversely.  It  is  remarkable,  however,  that  the  rupture  has 
seldom  been  found  at  the  apex,  where  the  walls  of  the  heart  have 
least  force  and  consistency.  The  number  of  the  ruptures  is  as 
various  as  their  seat;  thus,  out  of  forty-eight  cases  collected  by 
Ollivier,  eight  were  multipla  Again,  in  two  cases  related  by 
Bostan  there  were  two  ruptures  in  each  case  towards  the  apex  of 
the  left  ventricle.  Morgagni  gives  one  case,  and  Portal  another, 
in  which  there  were  three  ruptures  in  the  left  ventricle,  and 
Andral  met  with  a  third,  in  which  there  were  five  ruptures;  but, 
of  these,  three  were  superficial^  only  two  opening  into  the  cavity 
of  the  left  ventricla 

Corvisart  is  the  first  who  has  given  examples  of  another  kind 
of  rupture  of  the  heart,  and  it  is  that  of  the  camecB  columnce,  or 
tendons  of  the  valves.  It  is  probable  that  rupture  of  these  parts 
is  owing  more  frequently  to  ramollissement,  or  to  induration,  than 
to  any  other  cause.  Laennec,  however,  mentions  a  case  in  which 
it  appeared  to  result  from  ulceration.  In  the  three  cases  related 
by  Corvisart  the  rupture  followed  some  violent  exertion;  and 
Bertin  saw  a  case  in  which  one  of  these  tendons  was  ruptured  in 
consequence  of  a  violent  fit  of  coughing.  The  first  sjonptom  in 
all  these  cases  has  been  a  sudden  sense  of  suffocation,  and  the 
patient  has  in  general  suddenly  died,  although  in  some  instances 
he  has  survived  a  few  day& 

Induration  of  the  walls  of  the  heart  is  also  an  occasional 
disease  of  this  organ.  Bouillaud  has  collected  a  series  of  cases  in 
which  this  change  of  structure  has  been  observed.  In  one,  the 
walls  of  the  heart  were  almost  tendinoua    In  another,  the  camecd 


} 


800 

columnar  of  the  ventricle  were  so  inoeaaed  in  density  as  to  split 
In  a  third,  the  walls  of  the  right  ventricle  seemed  to  be  under- 
going a  cartilaginous  transformation;  and  Broossais  has  seen  them 
as  hard  as  a  coooa-nat  Chronic  congestion  of  the  heart  leads  to 
this  condition,  and  then  to  defective  contractility,  leading  to  dila- 
tation, rjenner,  MefL-Chir.  Trans,,  voL  xliiL)  The  more  nsoal 
mode  of  induration  is  osmfication — a  change  whidi  usually  b^ins 
in  the  coronary  arteries,  and  frequently  stops  there;  but  in  some 
rare  cases  this  ossification  extends^  so  that  the  walls  of  the 
auricles,  of  the  ventricles,  or  of  both,  and  sometimes  also  of  the 
cardiac  partition,  become  converted  into  bone.  There  are  speci- 
mens in  the  museum  of  St  Thomas's  Hospital,  and  many  other 
hospital  museums,  which  make  it  remarkable  how  life  could  have 
been  continued,  looking  to  the  unyielding  nature  and  great  ext^it 
of  the  ossification  of  the  walls  of  the  heart  and  great  vessels 

ENLARGED  "SRAKD—fffpertrcpkia  CordtM. 

Definition* — An  abnormal  increase  of  the  muacular  mbstance  of 
the  heart. 

Pathology. — ^Although  occasionally  an  idiopathic  disease,  it  ia 
more  commonly  a  secondary  affection,  caused  by  disease  of  the 
valves.  The  hypertrophy  may  be  general  or  partial — ^that  is,  may 
affect  the  whole  heart  or  one  side  of  the  heart,  or  one  ventricle,  or 
one  auricle,  or  the  ventricle  of  one  side  and  the  auride  of  the 
other,  or  both  ventricles  or  both  aurides,  or,  indeed,  eveiy  pos- 
sible combination  of  the  four  cavitiea  The  aurides,  however,  are 
much  less  frequently  affected  than  the  ventride& 

The  natural  thickness  of  the  walls  of  the  lefl  ventride  is  in  the 
adult  about  six  and  a  half  lines;  but  Laennec  has  seen  them,  in 
cases  of  hypertrophy,  to  measure  an  inch  and  a  half,  or  eighteen 
lines  in  thickness  at  the  base,  or  triple  the  healthy  standard. 
This  thickness  generally  diminishes  towards  the  apex,  which  latter 
is  oflcn  natural;  but  in  other  cases  even  the  apex  is  thickened, 
and  instead  of  two  lines  it  may  measure  four.  The  camece 
columnce,  and  likewise  the  cardiac  partition,  are  proportionably 
hypertropliied  in  these  cases. 

In  hypertrophy  of  the  right  ventricle  the  walls  are  more  uni- 
formly thickened  than  in  hypertrophy  of  the  left  ventricle:  still, 
however,  the  increased  thickness  is  always  more  marked  about 


DEFIKinOK  AND  PATHOLOOT  OF  ATROPHY  OF  THE  HEART.         601 

the  tricuspid  valves,  and  at  the  origin  of  the  pubnonary  artery. 
The  greatest  thickness  observed  has  been  seldom  more  than  four 
or  five  lines,  which,  taking  the  natural  thickness  at  two  and  three- 
quarter  lines,  is  scarcely  a  twofold  increase.  In  malformations  of 
the  heart,  however,  it  has  been  found  much  greater;  and  both 
Bertin  and  Louis  have  each  seen  a  case  in  which  the  foramen  ovale 
was  open,  and  in  which  the  thickness  varied  from  twelve  to 
sixteen  linea  Besides  an  increase  of  thickness,  the  walls  of  the 
right  ventricle,  when  hypertrophied,  acquire  a  greater  firmness,  so 
that  on  cutting  through  the  walls  they  do  not  collapsa 

Hypertrophy  of  the  heart  seldom  takes  place  without  an  altera- 
tion in  the  size  and  form  of  the  chambers.  These  may,  indeed, 
be  natural,  but  more  commonly  they  are  increased,  so  that,  sup- 
posing the  chamber  of  the  natural  size  to  hold  two  ounces,  when 
thus  diseased  it  will  often  contain  a  large  portion  of  a  pint  This 
state  of  parts  has  been  termed  eccentric  hypertrophy;  and,  admit- 
ting the  normal  heart  to  weigh  nine  and  a  half  ounces,  the  weight 
in  hjrpertrophy  is  often  double  or  triple  that  amount;  and 
Bouillaud  speaks  of  eighteen,  twenty,  and  twenty-two  ounces 
being  not  tmcommon.  On  the  contrary,  hypertrophy  sometimes 
takes  place  concentrically,  or  at  the  expense  of  the  cavity  of  the 
heart,  and  from  this  cause  the  ventricle  has  been  found  so  reduced 
in  size  as  to  be  not  larger  than  an  unshelled  almond. 

CARDIAC  ATROPHY— -ifropAio  Cordis. 

Definition. — An  abnormal  wasting  and  loss  of  the  muscular 
svhstaiice  of  the  heart 

Pathology. — Care  must  be  taken  not  to  confound  this  condition 
with  rigid  contraction  of  the  substance  of  the  ventricle,  diminish- 
ing its  cavity;  and,  except  as  a  congenital  malformation,  its 
idiopathic  occurrence  is  not  believed  in. 

The  walls  of  the  heart  may  be  atrophied  instead  of  being 
hypertrophied,  so  that  this  organ  has  been  found  to  weigh  in  one 
case  only  four  ounces  two  scruples,  instead  of  nine  and  a  half 
ounces,  while  the  thickness  of  its  parietes  was  reduced  to  little 
more  than  a  thin  membrane.  This  atrophy  may  be  general  or 
partial  In  some  cases  the  atrophy  takes  place  without  any 
notable  alteration  of  the  capacity  of  the  chambers  of  the  heart 
This    is    termed    simple  'atrophy.     More  commonly,  however, 
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when  the  walk  are  thitmed,  the  ebambetB  of  the  heart  m 
eniAfged^  and  this  is  termed  ecc^itric  atrophy.  Agaia,  the  whole 
heart  niay  be  atrophied  and  reduced  in  mM/&,  as  is  often  deen  in 
phthiaia  Thus  BouiUaud  gives  the  case  of  a  woman,  aged  sixiy- 
one^  whose  heart  was  no  bigger  than  that  of  a  child  twelve  yeais 
old;  and  Bums  gives  the  case  of  an  adult  whose  heart  did  not 
exceed  that  of  a  new-born  infant.  This  form  has  been  ternied 
ooncentric  atrophy* 

Dilatation  of  the  cavities  of  the  heart  may  exist  both  when 
substance  of  the  heart  is  hypertrophied  or  atrophied;  but  it  may 
also  exist  when  the  walk  of  the  heart  are  of  their  natural  thick- 
ness. In  any  case  the  dilatation  may  be  paitial  or  general 
Partial  dilatation  of  tha  heart  sometimes  presents  many  Guriooa 
phenomena :  thus,  the  walk  of  the  right  ventricle  have  been 
divided  into  two  distinct  parts;  or,  as  Laennec  has  described  it, 
into  a  aoit  of  hour-glass  contraction. 

In  other  cases  this  palatial  diktation  b  perfectly  aneurismaL 
Corvisart  gives  the  case  of  a  young  negro  who  died  suffocated^ 
and  in  whom  the  superior  and  lateral  paH  of  tlie  left  ventricle 
was  sunuountod  by  a  tumor  almost  as  big  as  the  heai-t  itselC 
The  ioner  surface  of  this  tumor  contained  many  concentric  layers 
Lpf  lymph,  exactly  similar  to  those  of  an  aneurismal  sac  The 
ivity  of  this  tumor  coramunacated,  by  means  of  a  small  opening, 
with  that  of  the  ventricle  Laennec  mentions  two  casea  in  which 
a  tumor  of  a  globular  form,  and  the  size  of  a  duck's  egg,  was 
situated  at  the  point  of  the  left  ventricle,  and  communicated  with 
the  ventricle  by  an  opening  an  inch  in  diameter*  In  these  cases 
the  left  side  of  the  walls  of  the  sao  presented  a  continuation  of  the 
muscular  fibres  of  the  heart,  while  on  the  right  side  they  appeared  ^J 
formed  by  the  two  pericardia.  Laennec  thinks  that  these  AMVt*  ^M 
rismal  tumors  are  fonned  by  ulcera.tion  of  the  internal  walk  of 
the  ventricle,  as  in  false  aneurism  of  the  arteries;  others,  that  it  is 
owing  to  a  separation  of  the  mnscidar  fibres  and  the  protrusion  of] 
the  inner  pericardium. 

Hydatids  or  Eehinococeus  Cyst^  have  been  found  in  the  walk  of  I 
the  heart,  beneath  the  inner  membrane.  Dupuyiren  found  hyda^ 
tida  in  the  thickness  of  the  right  auricle,  forming  a  tumor  pro* 
jocting  into  the  cavity  m  large  as  the  heart  iteelf  Moigagai 
found  in  an  old  man,  who  had  in  no  degree  suffered  from  palpita^ 
Uon,  syncope,  or  irregularity  of  puke,  but  had  died  of  acute 
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disease,  a  cyst  the  size  of  a  cherry  in  the  walls  of  the  left  ven- 
tricle.    Such  parasitic  cysts  abound  in  sheep  and  oxen« 

Symptoms  of  Carditis,  Hypertrophy,  and  Atrophy. — Few  authors 
have  met  with  a  case  of  carditis,  unless  complicated  with  peri- 
carditis, and  no  distinction  has  hitherto  been  observed  between 
the  symptoms  of  these  two  diseases.  Corvisart  says  it  is  impos- 
sible to  distinguish  between  these  affections.  M.  Laennec  affords 
us  no  assistance  in  this  dilemma,  for  he  considered  that  no  incon- 
testable example  of  carditis  existed;  while  Bouillaud  says  he 
knows  of  no  sjrmptom  which  is  especially  characteristic  of  carditis 
(Fulleb). 

The  symptoms  of  ramollissement  of  the  heart  are, — a  feebler 
impulse,  a  slower  beat,  and  greater  dulness  of  the  sounds  of  the 
heart  Patients  suffering  from  this  affection  are  usually  hypo- 
chondriacal, liable  to  palpitation  on  the  least  exertion,  and  often 
die  from  the  ventricle  rupturing. 

The  symptoms  of  induration  of  the  heart  are, — a  stronger 
impulse  and  a  louder  sound  than  usual.  This  class  of  patients  is 
greatly  subject  to  angina  pectoris. 

The  symptoms  of  hypertrophy  of  the  heart  are  local  and  general. 
The  local  symptoms  are, — a  more  powerful  impulsion,  a  wider 
range  of  action,  and  some  change  in  the  sounds  of  the  heart 
There  is  also  a  greater  extent  of  dulness  of  sound  in  the  cardiac 
r^on,  and  sometimes  a  bulging  out  of  the  left  sida 

The  increased  impulsion  in  hypertrophy  of  the  heart  is  in  pro- 
portion to  the  greater  thickening  of  the  walls.  Thus,  in  slight 
cases,  it  is  only  sensible  to  the  hand,  while  in  others  the  heart 
"knocks  against  the  ribs,"  and  even  raises  the  head  of  the  auscul- 
tator.  This  greater  impulse  not  only  often  causes  a  vibration  of 
the  prcecordial  region,  but  even  shakes  the  whole  of  the  chest 
Besides  being  sensible  to  the  touch,  the  abnormal  action  of  the 
heart  in  these  cases  is  often  sensible  to  sight,  each  contraction 
agitating  the  patient's  dress,  and  sometimes  even  moving  the  bed- 
clothes. The  point  of  the  heart  deviates  more  to  the  left,  and  its 
motions  may  be  sometimes  traced  from  the  second  or  third  rib 
as  low  as  the  sixth  or  seventh  intercostal  space. 

The  increased  thickness  of  the  walls  of  the  heart  is  evidently 
unfavourable  to  the  transmission  of  sound;  and  in  simple  hyper- 
trophy without  enlargement  of  the  cavity,  the  natural  sounds 
will  be  duller  than  in  the  noiinal  state;  and  if  the  hypertrophy 
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be  concentric,  or  with  smaller  cavities^  the  natural  sounds  will  be 
scarcely  heard-  ^^len,  however,  the  cavitiea  are  enlarged,  as  in 
eccentric  hypertrophy,  the  sounds  are  often  clear,  fiill,  and  even 
much  louder  than  natural 

In  h}'perfcropby  of  the  left  ventricle  the  impulse  is  strongCT 
immediately  under  the  inferior  portion  of  the  sternum  than 
between  the  fifth  and  sixth  ribs.  Lavoisi  laid  it  down  as  a  sign 
of  liypertrophy  of  the  rigiit  ventricle  that  there  is  swelling  of  the  H 
jugular  veins*  which  pulsate  synchronously  with  the  carotida  ^ 
Corviaart  repudiated  this  sjnnptom,  but  Laennec  found  it  in 
every  case  of  hypertrophy  of  the  right  ventricle.  In  general, 
this  pulsation  is  limited  to  the  inferior  parts  of  the  jugular 
veins,  but  in  other  instances  it  has  been  seen  to  extend  to  the 
superficial  veins  of  the  arm.  He  regards  this  symptom,  therefore, 
as  one  of  the  best  diagnostic  signs  of  hypertrophy  of  the  right 
ventricle. 

In  estimating  the  general  symptoms  of  hypertrophy  of  the 
heart,  our  knowledge  of  the  influence  of  the  left  ventricle  over 
the  arteries  would  lead  the  inference,  a  priori^  to  softening  of  the 
brain;  that  one  of  the  effecte  would  be  a  disposition  to  conges- 
tion and  to  haemorrhage;  and  that  apoplexy,  b^moptyds,  and 
hferaorrhage  from  the  bowels  would  often  result  It  appear^ 
according  to  Bonillaud,  that  out  of  fifty-four  cases  of  hypertrophy 
of  the  heart,  eleven,  or  one-fifbh,  were  attacked  by  cerebral 
hsemorrhage,  or  ramollissement  of  the  central  ganglia  of  the  bram 
Many  suffer  from  pulraonarj^  haemorrhage,  while  a  few  suffer  from 
haemorrhage  from  the  bowels.  Indeed,  on  opening  bodies  that 
have  died  of  this  disease  of  the  lieart,  the  abdominal  viscera 
and  mesenteric  veins  are  found  loaded  with  blood  The  con- 
junction of  hypertrophied  heart  is  vefy  common  in  Bright's 
diseat^a  Besides  these  concomitants,  a  pouchy  or  otherwise  dis* 
eased  state  of  the  aorta  often  co-exists  with  hypertrophied  heart 
— ^the  diseased  aorta  being  caused  by  the  abnormal  power  of 
the  heart;  or  the  hyperb^phy  of  the  heart  results  from  a 
mjpplemental  force  being  necessaiy  to  compensate  the  functional 
incjipacity  of  a  diseased  aorta.  Many  pei^*ons  aff(>cted  with 
hy]>ertrophy  of  the  heart  suffer  severely  from  angma  pectorh^ 
with  palpitation, 

Tim  syuiptoma  of  atrophy  of  the  heart  are  also  local  and  genemL 
The  locid  symptoms  are, — a  feeble  impulse  of  the  heart,  vhild  ita 
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sounds  are  louder,  clearer,  and  more  distinct  than  in  health, 
the  intensity  of  sound  being  greater  in  proportion  to  ihe  atrophied 
state  of  the  walls,  combined  with  increase  of  size  of  the  chambers 
of  the  heart.  The  general  symptoms  are, — slowness  of  the  pulse, 
occasional  palpitation,  difficulty  of  breathing,  and  tendency  to 
dropsy. 

Diagnosis. — The  differential  diagnostic  symptoms  of  carditis,  of 
ramoUissement,  and  of  induration  of  the  heart,  are  imperfectly 
known.  On  the  contrary,  the  symptoms  of  hypertrophy  of  the 
heart,  and  of  enlargement  of  its  chambers,  are  so  striking  that  it 
is  impossible  to  mistake  them;  but  it  should  be  remembered  that 
they  are  often  latent,  unless  aroused  by  some  mental  emotion  or 
sharp  exercise — a  fact  necessary  to  be  remembered  in  the  examin- 
ation of  recruits,  or  of  lives  for  insurance  officer 

PrognosiB. — It  is  probable  that  diffuse  inflammation  of  the  sub- 
stance of  the  heart  may  exist,  and  may  be  recovered  from,  but 
if  any  morbid  product  forms  in  its  substance,  the  prognosis  is 
eventually  an  unfavourable  ona  RamoUissement,  as  well  as 
induration  of  the  heart,  from  the  tendency  to  rupture  in  the  one 
case,  and  to  ossification  in  the  other,  if  they  can  be  determined 
to  exist,  are  always  of  grave  prognosis,  although  the  patient, 
perhaps,  may  survive  many  years.  Hypertrophy,  atrophy,  or 
dilatation  of  the  heart,  are  perhaps  compatible  with  health  till 
dropsy  or  haemorrhage  takes  place,  when  the  conjoint  diseases 
are  either  most  difficult  of  cure  or  fatal 

DEGENERATION  OF  THE  MINUTE  TISSUE  OF  THE  HEART. 

Definition. — A  change  in  the  muscvlar  substance  of  the  heart, 
which  results  in  the  elements  of  Hie  muscular  fibres  being  replaced 
by  molecular  particles,  chiefly  fatty  or  fihriTWUS,  The  cJuinge 
tends  to  sudden  death  by  rupture  of  the  heart,  m*  by  syncope. 

Pathology  and  Symptoms  of  Cardiac  Degeneration. — Microscopic 
observation  has  revealed  certain  remarkable  changes,  of  the  nature 
of  degeneration  (see  vol.  i.,  p.  112),  in  the  heart,  as  well  as  in 
other  organs,  of  slow  and  insidious  development,  most  difficult 
to  detect  during  life,  hitherto  unassailed  by  any  remedy,  produc- 
tive of  most  fatal  consequences,  and  the  immediate  cause  of  the 
sudden  and  unexpected  demise  of  many  distinguished  men.  It 
has  especially  cut  off  the  hard-working  men  of  the  intellectual 


606 


SPECIAL  PATHOLOGY — CABI>IAO  SlOEKmEATIOir. 


class — e>,  g,,  the  Rev»  Dr*  Chalmers,  and  Dr.  Abercrombie,  uf ' 
Edinburgh;  Dr.  Pereua*  of  London}  and  very  recently  Sir 
Cresswell  Cresswell  and  Sii*  Frederick  Stada  Improved  tneiiiA 
of  diagnosis  have  taught  ns  to  anticipate  such  a  termlnatioa 
to  many  cardiac  affections  with  which  we  are  every  day 
familiar;  and  in  convalescence  from  severe  injury,  or  uiid^ 
chloroform,  sudden  death  is  extremely  apt  to  supenrcne  by  ftyii- 
cope,  in  cases  where  the  heart  has  undergone  the  d^^eneratioiii 
about  to  be  described, 

At  least  two  varieties  of  tatty  disea^  of  the  heart  have  been 
recognised  In  the  one  form  the  fat,  composed  of  oil  in  nucleated 
cells— the  ordinaiy  fat-cells — grows  on  the  surface  of  the  oi^n^ 
between  its  muscular  fascicuU  and  the  reflected  pericardiutn, 
especially  at  the  junction  of  the  auricles  and  ventricles,  along  the 
trunk  of  the  coronary  veins,  at  the  edges  of  the  ventricles,  at  the 
apes,  and  at  the  origin  of  the  aorta  and  the  pulmonary  artery. 
The  right  ventricle  is  often  almost  entirely  covered  with  fat 
This  form  of  fat  accumulation  is  not  degeneration;  but  it  so 
gradually  encroaches  on  and  insinuates  itself  between  the  muscu^- 
lar  fibres,  that  it  conceals^  impoverishes,  and  ultimately  causes 
them  to  waste,  so  that  the  muscular  walls  become  thin,  especially 
towards  the  apex  and  over  the  walls  of  the  right  ventricle^  In 
these  parts  the  fibrous  sttnicture  almost  disappears^  and  the 
eolumnm  carnem  appear  to  spring  altogether  from  the  mido-jitri* 
carfltum.  In  this  form  of  fatty  heart  the  muscular  fibres  may 
remain  healthy,  although  they  sometimes  eventually  degenerate 

In  the  other  form  of  fatty  heart  a  degeneration  of  the  fibre 
ensuea  Its  muscular  element  disappears,  and  ita  place  is  taken 
by  fat  in  a  molecular  form,  and  minute  oil-globules  ultimately 
come  to  fill  the  sheaths  which  previously  contained  muscular  fibf& 
But  it  is  now  observed  that  various  forms  of  degeneration  aro 
capable  of  microscopic  demonstration  in  the  minute  fibriUse  of  the 
heart's  substance,  the  restilt  of  decay  or  disintegration. 

The  recognition  of  fatty  degeneration  in  the  minute  tissue  of 
voluntary  muscle  led  to  the  observation  of  analogous  changed  in 
the  tissue  of  tlie  heart  by  Corviaart  and  Laennec.  In  Seotland 
the  younger  Duncan,  Chej*Tte,  and  Adams  were  amongst  tbd 
earliest  observers;  but  the  subject  has  heen  mainly  elucidated 
by  the  writings  of  Smithy  Stokes,  Andral,  Rokitansky,  Haaae, 
Paget,  Ormerod,  Quain,  Begbie  the  alder^  and  Handfield  Jonm. 
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Considerable  variety  of  opinion  prevails  amongst  these  observers 
r^arding  the  nature  and  the  sequence  of  phenomena  associated 
with  this  degeneration:  and  especially  as  to  the  symptoms  diag- 
nostic of  fatty  degeneration  of  the  heai-t,  by  which  its  existence 
may  be  inferred  during  life. 

I  have  made  an  analysis  of  twenty-nine  cases  of  sudden  death 
associated  with  such  a  lesion^  the  histories  of  which  are  scattered 
throughout  the  first  ten  years*  "Records  of  the  Transactions  of  the 
Pathological  Society  of  London'*  (Med.'Chir.  Review,  1858,  p.  429). 
The  results  of  this  analysis  are  incorporated  in  the  following 
account,  illustrative  of  the  pathology  of  this  formidable  disease: — 

Age. — Of  the  twenty-nine  cases  sixteen  were  females  and  thir- 
teen were  males,  in  all  ranks  and  social  conditions  of  lifa  The 
average  age  of  the  females  was  forty-six  years,  and  the  average 
age  of  the  males  was  fifty-two.  The  youngest  patient  was  a  male 
infant  six  months  old;  while  the  oldest  male  and  the  oldest  female 
appear  each  to  have  been  seventy-six  years  of  aga  The  youngest 
female  was  ten  years  of  age;  and  the  youngest  male  (exclusive  of 
the  infant)  was  a  boy  eleven  years  of  age. 

In  the  female  a  tendency  to  the  degeneration  seems  to  have 
been  observed  at  a  much  earlier  age  than  in  the  male;  but 
between  the  ages  of  fifty  and  eighty,  in  both  sexes,  the  greatest 
number  of  cases  have  occurred.  The  Rev.  Dr.  Chalmers'  age  was 
siosty-eight;  that  of  Dr.  Abercrombie  was  siocty-five;  that  of  Sir 
Cresswell  Cresswell  was  seventy.  Among  eighty-three  cases  col- 
lected by  Dr.  Quain,  death  occurred  in  fourteen  between  the  ages 
oi fifty  and  »ixty;  in  eighteen  between  sixty  and  seventy;  and  in 
fourteen  it  occurred  between  seventy  and  eighty. 

The  general  health  and  condition  of  the  patients  previous  to 
their  fatal  illness  haa  been  variously  described.  In  eight  of  the 
cases  recorded  in  the  Society's  Transactions  the  previous  health 
is  described  as  delicate,  weak,  nervous,  or  reduced  by  previous  ill- 
ness, such  as  miscarriage,  menorrhagia,  haemorrhoids.  The  patients 
who  are  thus  described  were  of  short  stature,  thin,  and  spare  make. 
Eight  other  cases  are  described  as  strong,  stout,  fat  muscular,  or 
hearty.  Of  tliese  some  were  of  sedentary  habits,  unaccustomed  to 
active  employment,  but  temperate  in  habit.  Others  had  suffered 
from  slight  attacks,  such  as  of  bronchitis,  "liver  complaints," 
"spasmodic  pains  of  the  stomach."  Some  are  described  as  anaemic 
and  pale,  although  at  the  same  time  stout  and  well-grown. 
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A  third  class  of  cases  had  suffered  more  or  less  severely  from 
previous  attacks  of  acute  diseases,  although  they  had  recovered 
from  them  to  some  extent  One  had  suffered  from  occasioDal 
headache,  with  seizures  of  an  apoplectic-like  nature  after  fifty-five 
years  of  age.  A  similar  case  is  related  by  Dr.  Fuller  (Diseases  of 
the  Chest,  p.  602).  Another  had  been  thirty  years  in  India^ 
exposed  to  malaria,  and  had  suffered  from  frequent  attacks  of 
intermittent  fever.  A  boy,  aged  ten,  had  fever  at  the  age  of 
four  years,  afterwards  chorea,  and  subsequently  scarlatina  and 
rheumatism  five  months  before  death.  Mental  anxiety  and 
domestic  distress,  inducing  great  irritability  and  nervousness, 
were  the  antecedents  of  two  other  fatal  cases;  and  five  other 
cases  are  described  as  having  to  all  appearance  enjoyed  excellent 
health. 

Dr.  Begbie,  senior,  in  a  most  interesting  communication  to  the 
Medico-Chirurgical  Society  of  Edinburgh  (January  15,  1851), 
relates  some  passages  in  the  lives  and  deaths  of  the  Rev.  Dr. 
Chalmers,  and  of  Dr.  Abercrombie,  which  bear  on  the  previous 
general  health  of  these  two  distinguished  men.  Of  the  Rev. 
Dr.  Chalmers  he  relates,  that  ''  to  a  mind  of  the  highest  order, 
and  of  wondrous  energy,  he  united  a  hale  and  vigorous,  a  manly 
and  robust  fiume.  He  spared  no  exertion,  either  mental  or 
physical,  in  carrying  out  tiie  great  object  of  his  life.  He  was 
hardly  ever  incapacitated  by  infirmity  or  loss  of  health  in  pro- 
secuting his  enterprise;  and  from  early  manhood  to  green  old 
age,  even  up  to  his  latest  hour,  he  toiled  and  spent  his  energies 
and  strength." 

These  things  Dr.  Begbie  mentions,  "to  show  that  the  £Ettal 
disease  which  lurked  within,  which  was  progressive  in  its  nature, 
and  probably  of  long  standing,  could  neither  have  produced 
serious  uneasiness  nor  proclaimed  its  presence  by  any  unequivocal 
signs.''  But  it  is  related  that,  thirteen  years  before  his  death,  Dr. 
Chalmers  had  a  sudden  seizure  on  the  street,  of  what  proved  to 
be  a  serious  and  alarming  illness.  He  lost  the  power  of  the  arm 
and  leg  of  the  right  side,  and  experienced  diminished  sensation 
on  that  side.  His  face  was  pale,  the  skin  cool,  the  pulse  soft  and 
frequent  After  a  few  weeks  of  rest  and  quiet  he  completely 
recovered,  and  returned  as  vigorously  as  ever  to  his  professional 
duties;  but  with  accumulating  years  there  came  a  dispasition  to 
obesity;  and  with  the  silver  grey  on  the  massive  forehead  came 
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also  the  pallid  and  somewhat  sickly  look  of  fading  health.  He 
was  sometimes  sick  at  stomach  from  some  trivial  aihnent  arising 
from  indigestion;  but  he  was  never  faint,  nor  ever  swooned 
away. 

Of  Dr.  Abercrombie  it  is  related  that  he  enjoyed,  during  a 
long  series  of  years,  uninterrupted  health;  but  three  years  before 
his  death  he  was  suddenly  seized  with  loss  of  power,  and  im- 
paired sensation  over  the  left  side,  but  without  the  loss  of  con- 
sciousness or  any  affection  of  speech.  He  experienced  great 
anxiety,  and  complained  of  prsecordial  uneasiness  and  slight 
headache.  He  sighed  frequently,  and  had  a  cold  skin  and  pallid 
countenance.  The  pulse  was  frequent  and  small  at  first;  but 
after  awhile  it  subsided  in  frequency  and  rose  in  strength.  Dr, 
Abercrombie's  own  impression  was  that  liis  illness  was  paralysis, 
connected  with  cerebral  diseasa  It  never  ocAirred  to  himself  or 
his  medical  advisers  to  connect  the  symptoms  with  deranged 
circulation  arising  from  a  damaged  heai*t;  and  although  he  com- 
plained of  precordial  uneasiness,  which  never  amounted  to  actual 
pain,  and  of  something  more  than  uneasiness  in  the  left  arm  and 
shoulder,  and  at  the  base  of  the  scapula,  yet  the  circulation  was 
regular,  though  feeble — a  feebleness  wliich  might  have  been 
accounted  for  by  the  active  depleting  measures  he  himself  em- 
ployed, and  the  scanty  fare  to  which  he  subjected  himself. 
Although  he  recovered  from  this  attack  he  continued  pallid;  and 
just  before  his  death  he  was  observed  to  be  breathless  on  ascend- 
ing a  stair. 

In  the  cases  detailed  in  the  Transactions  of  the  Pathological 
Society,  cardiac  symptoms  occurred  sometimes  suddenly  after 
exposure  to  cold,  with  pain  in  the  chest,  shortness  of  breath,  and 
palpitation.  In  some  of  the  cases  associated  with  a/ngina  pec- 
toris the  pain  was  sometimes  excessive,  shooting  down  the  left  side 
and  arm,  especially  after  any  excitement.  In  other  cases  there 
were  cardiac  symptoms,  consisting  of  a  dull  pain  in  the  region  of  the 
heart  or  ensiform  cartilage  before  death,  associated  with  dyspnoea. 
In  some  angina  pectoris  prevailed  for  many  years.  Tlie  cardiac 
affection  in  several  instances  betrayed  itself  by  cough,  dyspnoea, 
and  general  debility,  a  sense  of  oppression  at  the  chest,  and  desire 
to  draw  a  deep  breath,  the  breathing  being  sometimes  embarrassed 
and  aggravated  by  exertion.  In  seventeen  out  of  twenty-nine 
cases  death  was  sudden  and  unexpected;  and  cardiac  disease  had 
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acbep  and  poim  round  the  orbits,  witli  spectral  illusions,  partial 
blindness,  and  hceraoirhage  from  the  nose  and  bowels  (Bristowe, 
Path.  Sotuety's  Tixtiis,,  voL  v,  p,  93),  In  another  case  the  geueraJ 
sjrmptoms  consisted  of  sligbt  djspnoeap  with  evidence  of  acute 
rheumatism;  aud  four  days  before  death  dyspncea  became  urgent. 
In  a  fouj^th  case,  for  four  years  previous  to  de^th,  sudden  and 
severe  attacks  of  shortness  of  breath  were  observed  on  exertion 
— ^these  attacks  being  relieved  by  etfier  and  mnrttouia,  but  were 
always  followed  by  faintness  and  exhaustion,  with  coldness  and 
lividity  of  the  face  and  extremities  (Quain,  PqHi.  SocUtys  Tran^.f 
vol  iii.  p.  82J.  In  the  fifth  case,  what  is  termed  **  biliousness"  was 
a  troublesome  attendant,  with  a  sense  of  lieaviness  and  oppres- 
sion referred  to  the  sternum.  Two  months  befoi^i  death  there 
was  general  vudaise,  numbness  of  the  lingers  of  the  left  band, 
with  tingling  or  uneasy  sensations  over  the  surface  generally- 
A  sixth  case  suffered  from  attacks  of  headache  at  intervals  of  a 
few  months,  asaoeiated  with  flashes  of  light  before  the  eyes^  and 
darkness  of  half  the  objects  seen.  Such  attacks  lasted  about  a 
week,  attended  with  loss  of  speech »  impairment  of  memory,  Mkd 
feeblenesa  In  three  cases  attacks  of  angina  ppxtoris  are  reeorded. 
In  one  of  these,  six  weeks  before  death,  the  attacks  became  so 
violent  that  the  patient  lived  in  constant  dread  of  pain,  which 
was  of  a  most  excruciating  kind,  accompanied  by  a  feeling  of 
suffocation.  Three  days  before  death  he  attempted  suicide,  by 
cutting  \ih,  throat  in  one  of  these  paroxysms,  but  the  wound 
was  y^ry  Hiiperlicial,  and  healed.  A  convulsive  fit  continued  for 
ten  minutes  two  houra  before  death. 

The  moths  of  death  may  be  desciibed  as  ft>Ut>w: — 
In  eleven  out  of  twenty-nine  cases  the  death  was  absolutely 
swMen  or  instantaimous;  two  were  compdralivelt^  sudden  in  be<l, 
the  pfitients  having  been  previously  up  at  the  night  chair;  t}tre4 
patients  were  found  lying  dead;  and  in  three  a  death  sti-uggle 
existed  of  from  three  to  fim  minutes'  duration;  in  one  cam  four 
paroxysms  of  rigor,  nausea,  and  "  spasm  of  the  litomacb,**  witli 
smaU  and  contracted  pulse,  occurred  at  intervals  within  twenty* 
four  hours,  and  at  last  suddenly  proved  fatal  Another  patient 
died  in  a  paroxysm  of  angina  ^Jtectoris;  another,  under  the 
influence  of  chloroform. 

Of  the  cases  of  absolutely  sudden  or  instantaneous  death,  nin$ 
died  from  rupture  or  kceration  of  mme  part  of  the  texture  of  the 
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rupture.  In  another  case  there  was  extensive  dulness  over  the 
heart,  and  a  loud  bellows  murmur  with  the  first  sound;  and  in 
this  case  the  edges  of  the  mitral  valve  were  fiinged  with  bead-tike 
vegetations  In  a  third  ease  a  diastolic  bruit  existed  in  the 
region  of  the  aortic  valves,  the  heart's  action  ultimately  becoming 
tumultuous,  and  the  sounds  obscured,  attended  with  a  rolling 
action  four  days  before  death.  In  this  case  a  band  of  lymph  was 
found  extending  across  the  aortic  orifice,  with  irregular  vegetation 
over  the  sigmoid  valves,  while  at  the  opening  of  the  coronary 
artery  a  false  aneurism  opened  into  the  muscular  substance  of  the 
left  ventricle.  In  a  fourth  case  the  systdie  was  attended  with  a 
loud  and  prolonged  bruit,  loudest  over  the  mitral  valve,  followed 
by  a  distinct  natural  second  sound,  to  which  succeeded  a  remark-* 
ably  prolonged  interval  of  rest,  and  the  rhythm  was  frequently 
irregular.  Associated  with  these  sounds  was  some  thickening  of 
the  aortic  valves,  and  especially  a  peculiar  degeneration  into 
fibrinous  matter  of  the  muscular  substance  towards  the  base  of 
the  heart  In  a  fifth  case  the  area  of  the  prcecordial  dulness  was 
less  than  natural,  and  there  was  a  systolic  endocardial  grating 
murmur,  with  feeble  impulse,  and  the  mitral  valve  thickened. 

In  four  only  out  of  the  twenty-nine  cases  were  the  cardiac 
sounds  80  modified  that,  in  the  absence  of  valvular  disease,  the 
cause  of  the  modification  was  ascribed  to  the  morbid  condition  of 
the  muscular  tissue  of  the  heart  In  one  of  these  cases  the  im- 
pulse and  sounds  of  the  heart  were  observed  to  have  been  feeble 
six  weeks  before  death.  In  a  second  case  the  impulse  was  noted 
to  have  been  feeble  and  of  limited  extent,  the  second  sound  being 
very  indistinct,  but  no  murmur.  In  a  third  case  the  heart's 
action  was  feeble  and  irregular,  the  sounds  being  weak;  and  in  a 
fourth  cjise  the  sounds  were  muflled,  but  no  bruit  existed. 

Otiter  symptoms  associated  with  this  remarkable  d^nerescence 
and  formidable  disease  were  of  various  kinds.  In  some  cases 
severe  vomitings  and  faintings  are  recorded^  or  a  peculiar  sinking 
and  sense  of  faintness,  with  profuse  perspirations;  })aleness  and 
lividity,  with  urgent  dyspnoea  for  some  weeks  before  the  fatal 
result;  sudden  aggravation  of  cardiac  symptoms,  of  cough,  or  of 
general  debility  for  some  days  before  death.  In  one  case  there 
was  evidence  of  scurvy,  or  of  puq)ura;  and  thirteen  days  before 
death  this  patient  became  unsteady  in  gait,  had  impaired  vision, 
with  a  vacant  countenance,   dilated  and   sluggish  pupils,  head- 
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nche,  and  pains  nmnd  ili€  orbits,  with  spectral  iUudons,  parlisl 
blindness,  and  h^niorrliage  from  the  nose  and  bowels  (Bristowe^ 
Pa£^  Society*8  T^xms,,  voL  v.  p.  93),  In  another  case  thegeneiml 
gjrmptoms  consisted  of  sUgljt  djspncea^  with  evidence  of  scale  I 
rheumatism;  and  four  days  before  death  dyBpno?a  became  argent 
In  &  fourth  ease^  for  four  years  previous  to  death,  sudden  and 
severe  attactcs  of  shortne^  of  breath  were  observed  on  exertion 
— these  attacks  being  relieved  by  ether  and  ammoma,  but  w^trt  j 
always  followed  by  faliitness  and  exhaustion,  with  coldnefss  and 
lividity  of  the  faee  and  extremities  (Quain,  Patfi.  SocUti^'s  Tmiis^ 
vol  iii  p,  82),  In  the  fifth  c^^e,  what  is  termed  "  hillousne^''  wm 
a  troublesome  attendant,  with  a  sense  of  heaviness  and  opprea- 
rion  referred  to  the  sternum.  Two  months  before  death  there 
was  general  mci/ai^,  numbness  of  the  fingers  of  the  left  handy 
with  tingling  or  uneasy  sensations  over  the  surfiaee  generally. 
A  sixth  cajae  suffered  fi'om  attacks  of  headaclie  at  intervals  of  & 
few  months,  aaaociated  with  flashes  of  light  before  the  eyes^  luid 
darkness  of  half  the  objecta  seen.  Such  attacks  laated  about  a 
week,  attended  with  loss  of  speech,  impairment  of  memory,  and 
feehlenesa  In  tliree  <^ses  attacks  of  angina  pectom  are  recorded.  ] 
In  one  i>f  these,  six  weeks  before  death,  tlie  attacks  became  8o  I 
violent  that  the  patient  lived  in  constant  dread  of  pain,  whidi 
Wiis  of  a  most  excruciating  kind,  accompanied  by  a  feeling  of] 

foeation.    Tliree  days  before  death  he  attempted  suicide^  byj 
mitting  his  throat  in  one  of  these  paroxysms,  but  the  wound 
was  very  superficial,  and  healed.     A  convulsive  fit  continued  for     m 
ten  minutes  two  houi^  liefore  death.  ^M 

The  mod€9  of  death  may  be  described  as  foUow : —  ^'i 

In  eleven  out  of  twenty-nine  cases  the  death  was  absolutely 
muhimi  or  inBtantaiieovs;  two  were  cmnjHiraHveiy  mAhlen  in  bed, 
the  patientH  having  been  previously  up  at  the  night  chair;  tftrm 
patients  wcru  found  lying  dead;  and  in  three  a  death  stn^^Ie 
exbted  of  from  tfiree  to  Jive  minutes*  duration;  in  one  com  four  I 
jKiroxysms  of  rigor,  nausea,  and  "  simsni  of  the  stomach,''  with 
small  and  ct>ntracted  pulse*  occurred  at  inteiTals  within  twenty- 
four  hours,  and  at  last  suddenly  proved  fatal  Another  patient 
died  in  a  paroxysm  of  angina  peet&i*i^:  another,  under 
influence  of  chloroform* 

Of  tlie  cases  of  absolutely  sudden  or  instantaneous  deaths  i^ 
died  from  rupture  or  hiceration  of  some  part  of  the  texture  of 
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heart  Such  was  the  mode  of  death  of  Dr.  Abererombie :  a  rent 
half  an  inch  in  length  existed  in  the  posterior  aspect  of  the  left 
ventricle,  from  which  the  pericardium  was  suddenly  filled  with 
blood.  Such  cases  die  of  broken  hearts — literally,  not  figura- 
tively. Their  cords  are  either  torn  asunder,  or  the  fibres  and 
minute  vessels  of  the  substance  of  the  heart  are  lacerated.  In  one 
instance  there  was  sudden  rupture  of  the  mitral  valve.  In  five, 
the  substance  of  the  left  ventricle  was  ruptured,  two  at  the  upper 
and  posterior  part,  three  across  or  along  the  anterior  wall,  and 
more  or  less  close  to  the  septum.  In  one  there  was  rupture  of 
the  septum  itself,  penetrating  the  right  ventricle. 

Death  by  syncope  is  another  usual  mode  of  death  in  such  cases. 
Thus  died  Dr.  Chalmera  It  is  a  mode  of  death  apt  to  occur  in 
cases  of  convalescence  from  injury;  and  the  cases  of  Dr.  Pereira, 
who  died  while  convalescing  from  rupture  of  the  teiulo  Achilles, 
and  of  Sir  Cresswell  Cresswell,  who  died  while  recovering  from 
an  injured  patella,  might  suggest  the  necessity  of  a  cardiac 
examination  in  similar  cases,  and  the  maintenance  of  a  sufficiently 
stimulating  diet,  and  wine,  if  previously  taken,  with  a  careful 
avoidance  of  such  circumstances  as  may  tend  to  syncope,  in 
handling  the  injured  parts  of  men  otherwise  healthy,  but  advanced 
in  years. 

Morbid  Anatomy,  and  Nature  of  the  Change  observed  in  the  Minnte 
Tissue  of  the  Heart. — ^A  considerable  variety  of  description  under 
this  head  has  been  given,  which  may  be  classified  as  follows: — 

1.  Ciwes  in  which  there  is  an  interstitial  deposit^  exudation,  or 
growth  of  material,  thickening  or  indurating  the  substance  of  the 
lieart,  and  in  which  the  new  material  and  the  sarcal  particles 
within  the  muscular  sarcolemma  alike  undergo  degeneration 
(Risdon  Bennett,  Bird,  Ogle,  Path.  Society's  Trans,,  vol.  iii.,  pp.  273, 
276,  281).  In  such  cases  there  was  evidence  of  previous  or  of 
existing  pericarditis,  and  sometimes  of  rheumatism;  the  heart 
was  hypertrophic,  increased  in  weight,  and  the  fibrillse  exhibited 
undoubted  evidence  of  extreme  brittleness  (Barlow,  Path.  Society's 
Ti^tns.y  iv.,  p.  71 ;  Bristowe,  Peacock,  Cholmeley,  1.  a,  v.,  pp.  84 
and  102;  vi.,  pp.  147  and  148).  A  section  showed  the  muscular 
substance  of  the  walls  of  the  ventricle  to  be  increased  in  thick- 
ness, encroached  upon,  and  in  part  replaced  by  some  adventitious 
product  Towards  the  base,  the  muscular  substance  gradually 
{disappeared  at  the  expense  of  its  outer  part,  so  that  at  the 
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distance  of  tbree-quartejrs  of  an  inch  froin  the  aortic  valves,  and 
from  that  point  upwards,  it  wm  entirely  wantingi  and  was  replaced 
by  a  firm,  dense*  slightly  translucent  fibrous  tissue,  which  extended 
some  little  way  upwards  on  to  the  aorta,  and  downwards  on  the 
exterior  of  the  muscle,  gradually  losing  itself  in  the  substance  of 
the  pericai-dium. 

Several  masses  of  deposit  existed  in  ihe  muscular  substance,  of 
an  irregular  form,  opaque,  yellowish,  and  somewhat  firm.  This 
deposit  consisted  of  coil-elements,  fatty  particles,  and  degenerate 
muscular  fibres.  The  cells  wore  spheiieal,  and  varied  in  mm  from 
tVoath  to  finth  of  an  inch  in  diameter,  having  very  thin  waUs^ 
easily  bi'oken  down,  and  containing  a  few  granulea  Some  larger 
cells  showed  nuclei  in  their  interior;  and  they  were  arranged  in 
linea»  so  as  to  give  the  appearance  of  fibrea  This  deposit  was 
considered  of  a  doubtful  nature,  as  to  its  being  malignant^  tuber- 
culous, concrete  pus,  or  fibrinous  deposit,  such  as  is  sometimes 
seen  in  the  spleen.  Tills  latter  view  was  adopted  by  Dr.  R 
Bennett,  Mr,  Simon,  and  Dn  Quain,  The  deposit  in  the  heart 
resembled  a  similar  lesion  figured  by  the  late  Sir  Robert  Carswell 
in  the  fourth  fasciculus  of  his  *' Morbid  Anatomy,"  plate  3  {PatL 
Soeieti/*s  Tram.,  vol  iil,  p.  273).  In  some  cases  the  deposit  or 
altered  part  appears  to  be  circumscribed  by  a  boundary  liutt 
whej-e  blood-globules  are  abundantly  present;  and  had  the  ppooess 
of  softening  continued  with  surrounding  vascular  activity,  **&  cir- 
cumscribed abaoefis  must  have  been  the  result;  if  absorption  bad 
taken  placet,  a  fibrous  degeneration  would  have  been  left"  (QuADT^ 
I  c,  p.  281).  The  simultaneous  occurrence  and  progress  of  both 
these  forms  of  morbid  process  has  also  been  observed  (Ogli;  !•  c, 
p,  282).  In  one  case,  where  the  heart  weighed  iumUy  ounces,  the 
lesion  appeared  to  consist  of  lymph  amongst  the  muscular  tissue, 
winch  lymph  becoming  converted  into  more  condensed  fibroid 
materiab  compressed,  and  ultimately  replaced,  the  muscular  sub- 
stance (Bristowe,  I  e,  vol  vi,  p.  150). 

Dr.  Henry  Kenne*ly  of  Dublin  has  observed  that  enlarged 
ktari  forms  an  important  element  in  the  natural  history  of  the 
alfection  (Eaneino,  al^tract,  vol  xxx*,  p.  93). 

2.  Cases  in  which  there  u  a  very  niodemte  ammmt  of  ihgentixt- 
tiiyn  of  timue,  or  alterfitkm  in  the  bidk  of  ike  heaii,  but  in  wlticli 
the  functional  disturbance  is  serious  in  the  extreme,  and  the  case 
rapidly  fatal  in  it^  issue  {Williams,  I  c,  vol  iL,  p.  180). 
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3.  Cases  in  which,  amongst  apparently  healthy  tissue^  a  por- 
tion of  the  muscular  substance  has  undergone  degeneration — the 
evidence  of  degeneration  consisting  of  *'  the  disappearance  of  the 
cross  marking  of  the  muscular  fibrill©,^  and  "  the  fibres  being 
filled  with  oleo-albuminous  or  fatty  granulea"  The  coronary- 
artery  in  such  cases  is  found  ossified  or  obstructed,  going  to  the 
seat  of  degeneration  (QuAiN,  L  a,  voL  ii.,  p.  188,  and  vol.  iii., 
pp.  262,  270,  273).  In  the  caae  of  the  Rev.  Dr.  Chalmers,  Dr. 
J.  H.  Bennett,  of  Edinburgh  (now  the  Professor  of  Physiology 
there),  made  the  post-nioii.efm  examination,  and  reported  that  the 
substance  of  the  heart  throughout  consisted  of  fatty  granules. 
The  muscular  fasciculi  could  scarcely  be  seen,  although  here  and 
there  traces  of  the  longitudinal  fibrillse  could  be  observed.  No 
transverse  striae  were  anywhere  visible.  The  heart  was  flabby 
and  unusually  soft  The  coronary  artery  was  loaded  with  calca- 
reous deposit,  much  contracted,  and  in  one  place  obliterated, 
presenting  considerable  resistance  to  the  knife. 

4.  Cases  in  which  the  death  could  not  be  ascribed  alone  to 
fatty  degeneration  of  the  heart,  but  V)here  other  lesions  existed — 
such,  for  instance,  as  fatty  degeneration  of  the  cerebral  arteries, 
resulting  in  death  by  apoplexy;  or  in  cases  in  which  apoplectic 
seizures  occur — a  lesion  we  owe  so  much  to  Mr.  Paget  for  eluci- 
dating; or  in  which,  according  to  Dr.  Quain,  obstruction  to  the 
flow  of  blood  from  the  head  leads  to  congestion  of  the  brain,  and 
haemorrhages.  The  source  of  the  obstruction  Dr.  Quain  believes 
to  be  due  to  the  want  of  power  of  the  right  ventricle  (on  account 
of  degeneration)  to  maintain  the  circulation  through  the  lungs; 
the  blood,  therefore,  accumulating  in  the  brain,  tends  to  death  by 
apoplexy,  for  the  most  part  meningeal  (1.  c,  p.  190). 

5.  Ca^es  in  which,  in  addition  to  the  degeneration  of  the  heaH's 
fibres,  they  are  also  encroached  upon  and  rendered  powerless  by 
the  growth  of  fat  intruding  upon  them  and  covering  them  up. 

Atrophy,  wasting,  and  disappearance  of  the  proper  muscular 
tissue  are  the  immediate  results  of  this  encroachment,  terminating 
in  a  thinning  of  the  muscular  parietes  of  the  organ  (L  a,  vol.  i., 
p.  192).  Along  with  this  especially  atrophic  result,  some  of  the 
fibres  of  the  heai-t  which  remain  undergo  the  fatty  degeneration 
within  the  sarcolcmma;  but  this  homogeneous  sheath  seems  to 
remain  intact,  while  the  nuclei  within  or  upon  it  disappear,  or 
break  up  into  streaks  of  oil  dots.     Thus,  true  **  sarcous  elements  " 
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ultimately  come  to  be  replaced  by  minute  opaque  molecxiles  (the 
nature  uf  which  has  not  been  in  lill  cases  d©teriiiine<l),  or  actually 
by  small  drops  of  oil, 

6.  There  are  cases  of  this  degejieration  which  TGmU  in  ike 
"cm'Jitil  apoplexy  "  de&crihed  hy  Cruvellhier,  where  hfi^nwrrhafiic 
spoh,  QT  extravoiiationH  of  varioim  sizes^  occur  in  the  eubstance  of 
ike  miiscukir  iis3'ii£;  tfte  surroundlny  tissue  is  f mind  in  the  tsktto 
of  fatty  degeneratimi,  and  the  eorxmaty  aiien^'^  lewllnfj  to  tJitt 
degenerate  tisBiie  a7ul  hmmnrrhagic  s^mjI  is  ossified  or  ohstructed 
(Qfain,  L  c,  vol  i*.  p.  192;  vol.  ii.,  p.  190J,  A  condition  some- 
what of  thia  kind  seems  to  have  occurred  in  the  cose  of  Dr* 
Abererombie.  Mr*  John  Good  sir  (now  Pi-ofeseor  of  Anatomy  in 
Edinburgh  University),  wlio  made  the  post-mortein  examination, 
reported  that  irregular  ecchymosed  spots  were  situated  near  the 
rupture  which  proved  fatal  These  spote  cou&iBted  of  effused 
blood;  but  their  connection  with  inptured  veesda  could  not  be 
distinctly  made  out  The  serous  membrane  over  them  waa  quite 
entire.  Both  coronary  arteries  were  much  dilated  as  they  paased 
from  the  aorta;  and  throughout  their  course  they  contaiiied  m 
their  walls  much  atheromatous  matter.  The  heart  was  alightly 
enlarged  and  dilated,  rather  loaded  with  fat,  and  remarkably  8oft» 
as  if  from  interrupted  nutrition.  Mr.  Goodsir  e:samined  the  tissue 
near  the  rupture,  with  the  microscope,  and  found  that  the  mus- 
cular fibres  had  undergone  the  fatty  degeneration.  The  granules 
were  arranged  in  transverse  rows,  and  some  of  the  fibrea  were 
nearly  empty.  To  the  naked  eye  the  muscidar  tissue  of  such 
hearts  presents  a  pale»  mottled,  or  dirty  yellow  appearance.  It 
has  none  of  the  flesh-red  hue  of  health.  The  heart  is  soft  and 
flabby  to  the  touch,  and  its  texture  at  the  degenerate  parts  so 
friable,  and  sometimes  brittle,  tliat  it  yields  to  the  alightest  pres- 
sure, and  may  be  torn  without  difficulty. 

The  elasticity  of  the  muscular  substance  is  so  oompletaljy 
tliat,  when  cut  across,  the  w^alls  at  once  collapsa 

Diagnoiii.— The  diagnosis  of  a  degenenite  heart  is  by  no  meus 
easy;  and  a  diagnostic  value  having  been  attached  to  the  exist- 
ence of  fatty  atrophy  of  tlie  cornea — ^the  '*arcu8  senilie** — ^ia 
connection  with  tliis  disease,  it  is  necessary  to  notice  the  circujn* 
stance,  oidy  to  mention  that,  as  a  sign  of  fatty  heart,  it  in  hf 
no  means  to  be  depended  upon  in  every  cAse, 

Treatment — Iron   in  its  vetious  forms,  quinine  and   mincnd 
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acids,  are  the  medicinal  agents  suggested  by  the  nature  of  this 
disease.  Freedom  from  anxiety,  thorough  repose  of  mind,  entire 
avoidance  of  fatigue,  gentle  and  regular  exercise  in  the  open  air, 
careful  attention  to  the  state  of  the  skin,  a  generous  and  stimu- 
lating diet  at  regular  intervals,  in  moderate  and  equable  amount 
at  each  meal,  are  the  main  hygienic  indications  calculated  to 
impart  tone  to  the  system,  improve  the  condition  of  the  blood, 
and  so  induce  a  more  healthy  nutrition  of  the  heart  (Fuller).  A 
salt-water  sponging  bath  should  be  used  daily.  Most  druggists 
supply  the  saline  materials  for  such  hatha  In  cases  where  diges- 
tion is  sufficient,  cod-liver  oil,  cream,  and  milk,  may  be  given 
with  great  advantage  (Tanner).  The  bowels  should  be  so  regu- 
lated as  to  render  straining  at  stool  unnecessary. 

Living  as  we  do  in  a  tumult  of  incessant  excitement,  hurry,  and 
competition,  '*the  struggle  for  existence'*  is  maintained  till  the 
heart  fails  almost  unperceived.  The  Physician  can  but  indicate 
the  fact;  and  in  the  life  that  we  now  live,  the  disease,  if  it  is  not 
more  frequent,  is  certainly  obtruding  itself  more  on  public  notice 
than  hitherto. 

CHRONIC  VALVULAR  DISEASE. 

Definition. — Lesions  oftlie  valves  of  the  heart,  or  of  its  oinfices,' 
coming  on  insidiously,  mul  which,  persisting,  induce  obstruction 
or  regurgitation,  tending  to  hypertrophy  and  dilatation  of  the 
heaH,  with  congestion  of  the  pulmonary  and  systemic  capillaries^ 
oedema,  anasarca,  ami  dropsy. 

Pathology. — The  term  "chronic  valvular  disease"  employed  here 
is  used  in  order  to  distinguish  the  chronic  lesions  of  the  valves  of 
the  heart  from  "chronic  endocarditis;"  for  it  has  been  already 
shown  that  the  valves  and  orifices  of  the  heart  are  often  damaged 
by  this  affection.  But  chronic  valvular  disease  does  not  always 
owe  its  origin  to  endocarditis.  Such  chronic  valvular  disease  is 
often  very  insidiously  established  as  a  local  expression  of  chronic 
Bright*s  disease,  or  chronic  rheumatism,  and  in  gout,  as  well  as  in 
such  forms  of  constitutional  derangement  of  the  system  as  are 
associated  with  imperfect  nutrition  of  the  body.  A  ver}"  slow 
de{>osition  of  fibrin  on  the  substance  of  the  valves,  or  degeneration 
of  their  structures,  are  the  usual  lesions  they  present.  The  valves 
ultimately  become  thickened,  opaque,  and  puckered,  and  may  be 
rigid  by   the   presence   of   atheromatous  or  calcareous  matter. 
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Yielding  under  pressure,  they  are  apt  to  become  tbmner  than 
natuml,  or  they  become  [:M?rfomted  or  aibriform — a  o^niiitioti 
which  may  abo  be  referable  to  congenital  deficiency.  Sometimes 
they  rijptiire,  and  present  all  the  phenomena  of  ulceration^  or  their 
surfaces  are  irregular  and  their  edges  beaded  by  the  deposit  of 
fibrin  from  the  blood  One  segment  of  a  valve  may  be  fotind 
adherent  to  another,  and  in  each  of  these  cases  the  disease  nmy 
be  of  such  a  nature  as  to  obstruct  the  onward  flow  of  blood,  or 
to  penult  regm^gitation  through  the  diseased  vtjves,  when  an 
obstructive  or  regtirgitant  murmur  will  be  the  result  (see  ante, 
under  "  Cardiac  Murmurs  ").  The  orifices  of  the  heart  may  be 
the  parts  diseased,  while  the  valves  are  sound.  In  such  cases  the 
orifices  are  usually  roughened  by  calcareous  or  atheromatouis 
matter,  or  they  may  be  so  much  dilated  that  the  valves  are 
insuflficient  to  shut  them. 

The  exact  lesion  which  causes  the  morbid  state  of  the  valves  or 
orifices  must  generally  remain  a  matter  of  conjecture;  and  it  ia 
not  of  so  much  practical  importance  as  it  is  to  determine  whether 
it  is  of  such  a  nature  as  to  cause  obstruction  of  the  flow  of  blt^>di 
or  to  peimit  of  its  regurgitation.  One  or  other  of  these  condi- 
tions is  indicated  by  a  persistent  endocardial  murmur,  and  the 
persistence  of  such  murmur  assuredly  points  to  cardiac  hyper* 
trophy  and  dilatation.  Nevertheless,  disease  at  the  various 
orifices  operates  very  differently  from  each  other  in  many  parti- 
culars^ a  resumd  of  which  is  liere  given  from  the  admirable 
treatise  of  Dr.  Fuller. 

Aortic  ohntruatiou,  one  of  the  most  common  forms  of  chronic 
valvular  diaease,  has  little  efl^ect  in  producing  engorgement  of  the 
pulmonaiy  capillaries,  or  general  systemic  congestion  and  dropsy; 
but  when  it  induces  dilatation  of  the  left  ventricle,  and  no  causea 
the  mitral  valve  to  become  so  inefiicient  as  to  permit  of  regurgita- 
tion, then  it  is  that  pulmonary  systemic  oljstruction  begina  to 
appear.  Aortic  obstruction  is  the  least  rapidly  fatal  form  of 
chroiiie  valvular  disease.  The  character  of  the  puke  is  not 
materially  altered;  but  when  the  action  of  the  heart  is  forcible^ 
and  the  obstruction  is  rough,  excessive  eddying  of  the  blood  may 
be  produced,  causing  a  thrill  at  the  base  of  the  heart,  and  in  the 
track  of  the  aorta  and  its  branchea 

Mitral  obstruction  is  comparatively  rare.  It  necessarily  indoceo 
dilatation  of  the  left  auricle.    The  action  of  the  heart  becomes 
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rapid  and  tumultuous;  the  lungs  become  congested,  and  the  right 
ventricle  and  pulmonary  artery  eventually  become  dilated  and 
hypertrophied.  This  form  of  chronic  valvular  disease  induces 
severe  cough,  dyspnoea,  general  distress;  and  proves  rapidly  fatal 
with  congestion  and  oedema  of  the  lungs,  and  not  unfrequently 
with  pulmonary  apoplexy. 

Obstruction  of  the  pulmonary  orifice  is  still  more  rare.  It  leads 
to  hypertrophy  and  dilatation  of  the  right  ventricle,  and  ulti- 
mately to  regurgitation  through  the  tricuspid  orifice,  with  tur- 
gescence  and  pulsation  in  the  large  veins  of  the  neck. 

Tncuspid  orifice  obstruction  is  very  rare;  and  leads  to  h3q)er- 
trophy  and  dilatation  of  the  right  auricle,  with  excessive  conges- 
tion of  the  venous  system,  unaccompanied  by  any  visible  pulsation 
in  the  neck 

Aortic  regurgitation  is  one  of  the  most  common  forms  of 
chronic  valvular  diseasea  It  induces  hypertrophy  of  the  left 
ventricle,  but  does  not  produce  embarrassment  of  the  pulmonary 
circulation  till  dilatation  of  the  left  ventricle  has  reached  a  point 
at  which  the  mitral  valve  becomes  incompetent,  and  permits 
regurgitation.  It  is  accompanied  by  a  peculiar  and  characteristic 
pulse.  The  prolonged  swell  imparted  to  the  blood  at  each  systole 
is  not  sustained.  The  waves  of  blood  are  short  and*  abrupt;  the 
pulse  jerks  and  leaps,  and  gives  a  sensation  as  if  successive  balls 
of  blood  were  being  shot  suddenly  under  the  finger. 

Mitral  regurgitation  is  the  most  common  of  all  forms  of  chronic 
valvular  disease,  producing  hypertrophy  of  the  left  ventricle  and 
dilatation  of  the  left  auricle,  leading  to  systolic  auricular  impulse 
at  the  second  intercostal  space,  by  admitting  of  the  transmission 
of  the  impulse  from  the  ventricle.  When  excessive,  it  causes  a 
vibration,  a  thrill,  or  a  purring  tremor,  perceptible  on  the  chest- 
walls  in  the  region  of  the  heart,  but  which  is  not  transmitted  to 
any  extent  along  the  aorta  or  great  vessels. 

When  the  regurgitation  is  also  combined  with  obstruction, 
the  left  auricle  usually  becomes  hypertrophied  as  well  as 
dilated. 

Mitral  regurgitation  primarily  interferes  with  the  circulation 
through  the  lungs,  producing  cough,  dyspnoea,  and  other  symp- 
toms of  pulmonary  congestion;  and  pulmonary  apoplexy  is 
common.  The  pulse  is  characteristic.  It  is  irregular  in  rhythm, 
and  unequal  in  force  and  fulnesa 
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RegartfUMioii  through  the  pulnumartf  orifice  is  so  rare  tliat  tU 
effects  liave  scai^cely  been  ^'^erified  by  clinical  obBervatioiL 

Regurgitation  through  tlie  trmtspid  orijice,  although  nire  «s 
a  primary  disease,  yet  is  not  uncommon  as  a  eonsequenoe  of 
dllatatioQ  of  the  right  ventricle.  The  right  ventricle  then  be- 
comes hypertrophied,,  the  right  auricle  dQated,  the  vena',  cav^ 
distended,  and  there  is  a  strong  tendency  to  congestion  of  thr 
systemic  and  cerebral  capillary  c  ire  illation. 

Symptoma. — The  symptoms  produced  by  chronic  valvular  disease 
mainly  depend  on  the  imp^iment  offei'cd  to  the  pnlmanic  and 
fiystemic  capillary  circulation.  In  the  more  advanced  stageSi 
all  foimB  of  valvular  miscliief  result  in  a  certain  amount  of  capil- 
lary engorgement;  and  therefore  all  fonns  of  chronic  valvular 
disease  have  many  symptoni»  in  common.  Oppression  at  the 
chest,  breathlessness,  speedy  exhaiistirm  on  exertion,  a  general 
sense  of  lassitude^  headache,  restless  and  disturbed  sleep,  with 
frequent  starting  and  frightful  dreams,  cough,  palpitation,  dropsy, 
ocausional  pain  In  the  region  of  the  heart,  and  sometimes  levere 
ungimi,  are  fimongst  the  earlier  phenomena.  The  cough  is  due  to 
puhnonary  engorgement,  and  varies  with  the  amount  of  miirul 
obstruction  or  regurgitation.  On  the  other  hand,  the  headache^ 
restlcssneas,  disturbed  sleep,  and  dropsy,  are  proportioned  to  the 
amount  of  systemic  capillary  congestion,  and  varies  with  the 
extent  of  tricuspid  obstruction  or  reguiptatioa  Albuminuria  is 
not  an  uncommon  occurrence, 

HiC  ibjHpiKEa  of  cardiac  diseaae  is  peculiar  and  charaeteriatic*  as 
Br,  Hyde  Salter  has  ably  shown : — It  is  rather  a  breAtbleaaaeaa 
tlian  a  difficulty  of  breathing.  It  ha?i  a  panting,  gasping  eliar- 
acter*  Oppression,  rather  than  tightness,  is  complained  ot  and 
there  is  a  strangliog,  choking  throat  feeling  about  it  The  breath* 
ing  is  always  accelerated.  The  dyspnoea  is  extremely  intoleimni 
of  movement,  or  of  any  exertion  whatever,  and  is  often  the  only 
circumstance  under  wliich  dyspnoea  is  felt*  Ab  long  as  the  patient 
remains  at  rest  there  may  not  be  the  slightest  appearance  of 
dyspntea,  but  the  moment  any  exertion  is  made  the  breath  is  Rf>ne, 
Tlie  dyspna^a  of  heart  dbease  is  also  intolerant  of  the  recuml^ent 
posture — ^hence  tlie  name  ^^ortkopncBfi"  which  slgnifieis  **  upright 
breathing'* — the  patient  being  compelled  to  sit  erect  in  order  to 
brcfithe.  In  exti'emely  severe  cases  the  patient  may  not  lie  down 
for  many  days  and  nights^  and  should  he  momentarily  fall  off  into 
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a  dose,  he  is  instantly  awoke  by  a  sense  of  impending  suffocation, 
and  is  in  a  death-struggle  for  breath.  No  suffering  can  compare 
with  this,  and  it  is  not  wonderful  that  the  sufferer  longs  for  the 
sleep  of  death.  It  were  indeed  a  sad  story,  writes  Dr.  Ormerod  in 
his  admirable  Gulstonian  lectures,  to  tell  how  patients  with  disease 
of  the  heart  die — the  tragedies,  so  to  say,  of  the  medical  wards  of 
our  large  hospitals.  "How  some,  wrung  with  pain,  have  struggled 
in  the  week-long  agony  of  death.  How  some  have  for  days 
together  fixed  themselves  in  the  most  fantastic  postiu'es,  the  only 
way  in  which  they  could  find  relief;  some  leaning  forward,  resting 
their  hands  on  a  stool,  to  catch  a  few  minutes'  sleep ;  some  on  their 
hands  and  knees,  till  the  approach  of  death,  blunting  their  sensa- 
tions, allowed  them  to  lie  down — a  sure  sign  of  coming  dissohition." 

The  dropsy  of  cardiac  disease  is  usually  a  late  occurrence.  It 
makes  its  appearance  as  cedema  or  anasarca^  very  partial  and 
slight  at  first;  a  puffiness  merely  of  the  eyelids,  or  more  fre- 
quently slight  cedema  of  the  anklea  By  slow  degrees  it  ascends 
towards  the  trunk,  and  ultimately  involves  the  upper  extremities 
and  the  fetce ;  the  scrotum  in  men  and  the  labia  in  females  becom- 
ing enormously  swollen.  Towards  the  close,  effusion  is  apt  to  occur 
into  one  or  both  pleura,  but  ascites  is  not  common  (Bellinoham). 
The  first  appearance  of  the  dropsy,  as  Dr.  Latham  observes,  marks 
an  eventful  period  in  the  progress  of  cardiac  disease.  It  indicates 
that  a  new  law  takes  effect  in  the  circulation,  and  gains  the 
mastery  over  the  law  of  health,  which  has  hitherto  been  able  to 
retain  the  watery  elements  of  the  blood  within  the  blood-vessels. 
Now  the  serum  escapes  from  the  blood-vessels,  and  accumulates 
in  the  areolar  tissue  of  the  body. 

The  forms  of  valvular  disease,  in  the  order  of  the  frequency  in 
which  dropsy  is  met  with,  are, — (1.)  Considerable  contraction  of 
the  left  auriculo- ventricular  orifice;  (2.)  Dilatation  of  the  right 
auriculo-ventricular  orifice,  with  hypertrophy  and  dilatation  of 
the  right  ventricle ;  (3.)  A  state  of  the  mitral  valve  and  orifice 
permitting  free  regurgitation;  (4.)  Considerable  contraction  of 
the  aortic  orifice.  As  a  general  rule,  it  supervenes  earlier  the 
earlier  that  general  venous  congestion  ensues.  A  varicose  condi- 
tion of  the  blood-vessels  in  the  air- vesicles  of  the  lungs  is  very 
soon  established,  which  essentially  aggravates  the  dyspnoea. 

Prognosis. — It  is  most  unfavourable  in  cases  of  mitral  and 
tricuspid  regurgitation,  and  least  so  in  cases  of  aortic  obstruction ; 
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and,  genemlly,  it  may  be  said  tliat  the  fonn  of  disease  whieli  is 
most  rapidly  fatal  is  that  which  is  most  rapidly  productive  of 
systemic  or  pulmonic  capillary  congestion.  If  the  heart  be 
healthy  at  the  date  of  the  occiirreiice  of  valvular  disease  j  if  the 
extent  of  the  lei^ions  be  not  excessive;  if  the  blood  be  of  a  normal 
character;  if  the  viscera  be  healthy  and  the  secretions  free;  if 
the  patient^s  mode  of  life  be  regular,  temperate,  and  sedentary, 
life  may  be  prolonged:  but  if  the  heart  be  hypertropliied  »nd 
dilated;  and  if  these  conditions  progress,  and  if  the  blood  be 
spaneemiCi  and  the  lungs  or  liver  unsound  j  if  the  sacretions  be 
Lrregnlar  or  defective,  or  if  the  patient  leads  a  laborious  life^  the 
disease  will  run  a  comparatively  rapid  coui^se,  proving  fatal  pro* 
bably  within  two  or  three  jeaiu  In  either  case  death  is  apt  to 
occur  suddenly  from  syncope, 

Treatmeat  is  palliative;  the  object  being  to  regulate  and  mode- 
rate the  action  of  the  heart,  controlljng  the  tendency  to  local 
congestion,  and  mitigating  or  removing  the  eymptomd  whidi 
result  from  the  cardiac  derangement.  If  the  patient  be  plethoric* 
the  hearts  action  tumultuous,  and  its  impulse  forcible,  cupping 
between  the  shoulders  may  afford  immediate  relief  to  palpitation 
and  opi>ression  at  the  chest  Repeated  or  profuse  venesection  is 
dangerous,  and  is  calculated  to  excite  irritability  of  the  hearty 
to  impoverish  the  blood,  and  to  induce  dropsy*  Kepetitions  of 
blood-letting  ouglit  therefore  to  be  effected  by  the  application  of 
a  few  leeches  to  the  prcEctmliul  region,  and  very  general  relief 
will  be  obtained  by  purgatives,  aided  by  dry  euppi!tg»  mustanl 
poultices,  and  turpentine  fomentations.  When,  however^  active 
congestion  of  the  lungs  exists,  venesection,  cupping,  blisteiB,  and 
sinapisms  are  required. 

The  action  of  the  begirt  is  markedly  influenced  by  the  internal 
administration  of  tmyifnrm  virhle.  The  dose  of  the  tincture  is 
from  four  to  mx  drops,  wtiich  should  be  gradually  increased  till 
gome  obvious  effects  are  produced.  If  the  puke  is  reduced,  or 
nausea  occurs,  no  increase  of  tlie  dose  should  be  made;  and  if 
vomiting  occur,  it  should  be  suspended;  and  when  resumed^  the 
dose  should  be  diminished,  Vemtrin  is  to  be  given  in  dcises  of 
from  fyve-mMeentk  of  a  gi^in  to  half  a  ginin.  The  fluid  CiHraet 
is  generally  given,  combined  with  mmpli?  s}/rup,  or  with  syrup  0/ 
Sfptills,  in  dosc-s  Qtone  tnininij  increasing  half  a  ^uiin'm  each  por^ 
tion  given,  till  some  effect,  such  as  nau@ea«  is  produced.    When  the 
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pulse  is  sufficiently  reduced,  the  doses  should  be  diminished  one- 
half  Morphine  or  laudanum,  with  brandy,  is  an  antidote  for 
an  overdose  of  this  veratrin,  which  is  an  exceedingly  powerful 
remedy  as  a  cardiac  sedative,  and  requires  to  be  used  with  great 
caution,  the  patient  being  constantly  watched.  Its  depressing 
effects  on  the  circulation  and  nervous  system  are  often  very 
striking — a  puke  of  75  or  80  being  subdued  in  the  course  of 
a  few  hours  to  35  or  40  {Record  of  Pharmacy  and  Therapeutics, 
No.  v.,  p.  35,  J.  C.  Braithwaite).  Aconite,  hyoacyamua,  and  digi- 
talis, are  also  remedies  which  exert  a  sedative  influence  over  the 
heart. 

Sleeplessness  being  one  of  the  most  distressing  symptoms,  it 
might  suggest  itself  to  the  mind  that  opium  in  some  form  might 
be  given  with  advantage;  but,  as  Dr.  Hyde  Salter  justly  observes, 
"  To  give  sedatives  in  such  a  case  would  be  the  refinement  of 
cruelty.  What  keeps  this  poor  man  awake  is  not  a  want  of 
tendency  to  sleep,  but  a  condition  that  makes  sleep  impossible. 
Relieve  him  of  his  orthopnoea  and  he  would  be  asleep  in  ten 
seconds,  and  so  dead  asleep  that  it  would  take  a  great  deal  to 
rouse  him,  like  a  half-asphyxiated  child  on  whom  tracheotomy 
had  just  been  performed.  His  great  struggle,  as  it  is,  is  the 
struggle  between  sleep  and  life;  with  opium  thrown  into  the  scale 
of  sleep,  the  struggle  for  life  would  only  be  so  much  the  harder. 
In  one  way,  and  only  in  one  way,  would  opium  give  him  ease: 
the  narcotic  of  opium,  added  to  the  narcotic  of  the  carbonic  acid 
already  circulating  in  his  veins,  might  accelerate  by  some  hours, 
or  even  days,  the  final  coma,  and  make  him  sooner  sleep  the 
sleep  of  death.  But  the  euthanasia  that  is  purchased  by  antici- 
pating the  natural  process  of  death  comes  very  near  to  homicide, 
and  is  an  alternative  that  few  would  adopt"  {Brit  Med  Jour^ial, 
Feb.  8,  1862). 

Careful  regulation  of  the  patient's  mode  of  life  is  above  all 
things  necessary  in  chronic  valvular  disease.  Excitement  of  all 
kinds  must  be  avoided ;  and  the  diet  should  be  light,  nutritious, 
and  of  moderate  quantity. 

When  anasarca  supervenes,  the  hydrogogue  cathartics  arc  re- 
quired to  insure  copious  watery  discharges  from  the  bowels. 
Gamboge,  eluterium,  podophyllin,  and  compound  j<dap  ponder 
should  be  given  on  alternate  days.  Stimulants  also  may  be  re- 
quired, the  most  suitable  being  Hollands  gin,  or  whisky. 
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BREAST  VAKG.—Anpm  Ftei^U. 

Befnition. — Pain  or  SjjasrtL  of  a  weakened  htart  (Cheyebs),! 
vefernd  to  the  lower  part  of  the  sternum^  or  to  the  p7\t*cm*di<d 
refjio7i,  extending  throwjh  the  chest  t<f  the  left  smpuki,  and  up  | 
ihe  Btet-num  to  the  root  of  the  neck     The  jMiin  is  cJianicfefh^ 
by  its  suddenness,  its  aeveHti/f  and  bif  a  sense  of  constrietimi  *fr  of  I 
hurnint/.     It  compels  the  patient^  if  walking,  ijista^itly  to  stttp, — 
almost  prevGjita  insplraiiofi.     The  pain  is  felt  likemise  in  the  left 
shoulder,  whence  it  sometimes  reaches  to  ike  elbow,  tn^^efj/  fa  the  , 
Itand,  often  wiHi  a  sen8atio7i  of  numbness  in  thi  paHs.    A  lenf- ; 
dency  to  syncope  exists,  associated,  with  intense  anxiety,  and  a 
sensation  of  approaehing  ilissolutioyt. 

Pathology, — ^Tlib  disease  had  attracted  little  attention  till  Dt 
HeWden,  in  1772,  drew  the  attention  of  the  profession  to  it  by 
two  pa[K?r8  published  in  the  second  and  third  volumes  of  thi? 
T7*a7i^actiQ7is  of  the  LotuIou  College  of  Pkymcians.  He  connected 
it  with  disease  of  the  heiirt,  and  it  has  ever  since  been  treated  of 
in  conjunction  with  diseases  of  this  oi^n*  It  hajs  subsequently 
been  studied  by  Dm  Blacks  Parryj  and  Jenner,  and  by  many 
continental  physicians;  and  Dr.  Parr)**s  work— j4?i  Inquiry  into 
the  Symptoms  and  Causes  of  the  Syncoj***  Anginosaj  commonltf 
called  Anglmi  Pectoris — will  well  repay  perusal,  though  published 
80  long  ago  as  1799. 

The  immediate  cause  of  the  parox^^in,  as  shown  by  the  most 
weighty  testimony,  appears  to  be  a  sudden  impediment  to  the 
cm*onary  circulation  of  tlie  heart;  and  particnlaily  to  the  rettini 
of  the  bhx)d  by  the  coronary  veina  These  results  are  in  general 
due  to  a  fcempomrily  over- distended  staU?  of  the  chambers  of  the 
heait,  and  an  inability  in  them  to  empty  themselves,  wliether 
owing  to  weakness  of  the  muscular  jmrietea  of  the  left  ventride, 
or  to  other  causes^  If  the  cavity  of  the  left  ventricle  is  consider- 
ably dilated,  or  its  walls  attenuated  or  aoflened,  or  otherwise 
degenerate,  the  contractile  power  of  its  muscular  tissue  will  lie 
impaired  in  proj^ortion.  If  the  circulation  under  these  cixcuni' 
stances  happen  to  be  suddenly  hurried,  or  the  heart's  action 
suddenly  disturbed,  t!ie  cavity  of  the  left  ventricle  may  l^ecome 
ao  much  distended  as  t^j  louder  it  incapable  of  contracting  effi- 
ciently upon  its  contents,  which  would  \m  quickly  followed  hy 
distension  of  the  auricle  on  that  side,  and,  if  relief  were  not  sgnie 
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experienced,  by  distension  of  the  right  side  of  the  heart  (Bel- 
lingham). 

The  organic  lesions  of  the  heart  most  apt  to  be  attended  by 
anghia  are  conditions  of  the  aortic  valves  wliich  permit  of  free 
regurgitation,  with  a  rigid,  dilated  state  of  the  ascending  portion 
of  the  arch  of  the  aorta,  which  permits  the  blood  from  the  large 
vessels  to  regurgitate  into  it,  combined  with  either  of  the  follow- 
ing conditions  of  the  left  ventricle: — (1.)  Dilatation  of  the  cavity; 
(2.)  Attenuation  of  the  parietes;  (3.)  Softening  or  degeneration 
of  the  muscular  tissue  (Bellinqham). 

Any  one  of  those  morbid  conditions  may  be  present,  or  two  or 
more  of  them  may  be  combined,  and  yet  migina  may  not  neces- 
sarily occur,  so  long  as  the  circulation  continues  tranquil,  and  as 
long  as  the  left  ventricle  is  able  to  get  rid  of  tlie  blood  which 
enters  its  cavity,  and  does  not  get  over-distended.  But  if  the 
heart  s  action  becomes  disturbed  by  some  sudden  mental  emotion, 
or  other  cause;  or  even  without  this  occurring,  if  the  stomach  is 
loaded  with  indigestible  food,  and  it  and  the  intestines  are  dis- 
tended with  flatus,  by  which  the  cavity  of  the  chest  is  encroached 
upon,  and  the  heart's  movements  are  impeded,  a  paroxysm  of 
angina  is  the  general  result.  John  Hunter,  who  suflFered  greatly 
from  this  disease,  used  to  affirm  that  his  life  was  in  the  hands 
of  any  person  or  circumstance  which  acted  powerfully  on  his 
mind,  and,  in  fact,  he  ultimately  died  in  St  George's  Hospital, 
from  strong  but  suppressed  feelings  on  a  point  in  which  he  was 
interested.  Ascending  a  staircase  or  other  accli^^ty,  or,  indeed, 
any  active  exertion,  is  a  powerful  exciting  cause.  In  persons 
who  have  had  previous  attacks,  the  paroxysm  is  liable  to  super- 
vene during  sleep,  as  the  result  of  a  frightful  dream,  disturbmg 
the  hearths  action;  or  of  considerable  distension  of  the  stomach  by 
flatus,  impeding  the  movements  of  the  lieart 

The  late  Sir  John  Forbes,  in  an  able  article  on  this  subject  in 
tlie  Cyclopedia  of  Practical  Medicine,  has  shown  that  plethora 
becomes  a  very  common  complication  of  amjina  j)ectm\s.  The 
very  existence  of  angina  tends  to  produce  plethoni,  if  it  did  not 
previously  exist;  a  sedentary  life  and  abandonment  of  all  active 
bodily  exertions  are  almost  inevitable  consequences  of  the  disease. 

Angina  pectoris  ought  therefore  to  be  regarded  rather  as  a 
symptoTn  of  organic  disease  of  the  heart,  than  as  a  distinct  form  of 
disease.     What  dyspncea  is  to  the  lungs,  angina  appears  to  be  to 
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the  heart;  so  that  Belliogham  has  termed  it  the  *'dyspBoea  of  the 
heait" 

8jmptotni. — The  paroxysms  of  this  disesae  genet^ly  sapervene 
suddenly,  and  are  charaeteii^ed  by  a  eoiiEtrietive  anxious  pain^ 
fixed  most  commonly  on  tlie  lefl  lower  half  of  the  sternum,  and 
rarely  extending  above  the  fourth  rib.  Occasionally,  however,  it 
extends  over  the  whole  anterior  portions  of  the  chest,  along  the 
neek  to  the  lower  jaw,  into  the  back  and  shoulder,  down  tbe  arm 
to  tbe  elbow,  and  even  to  the  hand  and  fi^ngers.  In  this  course  it 
alfects  externally  the  superficial  cervical  plexus  and  it^  ramtiic^ 
ttona,  as  well  as  tbe  anterior  thoracic  nerves,  the  cubital  nerve^ 
and  its  dividons.  The  pain  is  also  sometimes  stib-stemal,  and 
then  follows  the  ODurse  of  the  nervuB  plexus  placed  between  the 
folds  of  the  mediastinum,  and  also  the  branches  of  the  eigbtb  pair^ 
which  go  to  the  large  arteriej^  and  surround  tbe  bronchial  tubes. 
Hie  puke  is  Hometimes  rapid,  sometimes  baidly  to  be  felt;  acid 
the  breathing  w  sometime  accelerated,  at  other  times  it  is  imj*er- 
oeptihle.  Mr.  Hunter,  when  klx*uring  under  the  paroxysm,  oould 
Bcaroely  feel  his  pulse,  and  thought  he  should  die  unless  be 
exerted  his  voluntary  muicles  to  sud  respiration.  Many  have 
died  so — aspbyxiated.  Darwin  has  seen  tbe  action  of  the  dia- 
pbra^na,  and  consequently  the  phrenic  nerves  affected,  while 
Laennec  mentions  that  tbe  lumbar  and  sacral  nervm  also  partake 
of  the  pain.  Besides  the  parts  which  have  been  mentioned,  the 
gnstrie  system  is  also  much  affected,  tbe  patient  perhaps  being  in 
an  instant  distended  with  wind,  and  only  relieved  by  repe^ited 
eructation.  The  urine  is  sometimes  suppreaaed  duriDg  the  par- 
oxysm- In  all  cases  where  the  patient  is  not  broken  down  by 
disease,  the  mind  m  clear,  but  tbe  face  and  extremities  are  cold 
and  pale.  At  length  the  paroxysm  subsides  gradually,  wh<^ti 
much  wind  is  discharged,  nccompanied  by  a  copious  and  almost 
involuntfiry  How  of  pale,  limpid  urine,  and  the  patient  for 
time  recovers, 

Tbe  duration  of  the  paroxysm  depends  on  tbe  i>ej^ist^nc 
of  the  impediment  to  the  coronary  circulation,  8ometimea 
the  pain  otily  lasts  a  few  minutes,  while  at  other  times  it  will 
continue  for  two  or  three  liours,  a  whole  day,  or  even  longer. 
The  interval  of  respite  from  pain  is  likewise  vety  uncertain 
' — from  a  few  hours  to  a  few  daya^  or  a  few  montha  Each 
rt*i>etition,  however,  increases  the  tendency  of  the  paroxjfsm  to 
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return^  and  increases  its  violence;  and  at  length,  perhaps,  an 
aggravated  attack  occurs,  and  puts  a  period  to  the  patient's 
existence.     So  seems  to  have  died  the  late  John  Leech. 

Prognosii. — The  danger  is  in  proportion  to  the  nature  and 
degree  of  the  organic  lesion  on  which  the  disease  depends.  Sir 
John  Forbes  found  that  of  sixty-four  recorded  cases  of  angina, 
forty-nine  died,  almost  all  of  them  suddenly. 

Treatment. — The  indications  for  the  treatment  of  aTvgvna  pec- 
toris are  to  be  found  in  a  study  of  the  lesions  <9n  which  the 
paroxysms  are  found  mainly  to  depend.  Medicine  can  do  little 
more  than  mitigate  the  severity  of  an  attack ;  and  this  is  gener- 
ally best  done  by  diffusible  stimulants,  such  as  brandy,  ether, 
chloroform,  ammonia,  chlorodyne.  Alcohol  in  small  doses  often 
repeated ;  sesqui-carbonate  of  amwxmia  in  doses  of  three  to  five 
grains ;  the  muriate  of  ammonia  in  doses  of  from  ten  to  twenty 
grains,  have  each  purely  powerful  stimulant  effects.  Hot  bottles 
and  sinapisms  should  be  applied  to  the  feet.  The  bowels  may 
require  to  be  rapidly  and  efficiently  acted  upon. 

CYANOSIS— if or&ttf  ccmdeui. 

Definition. — A  peculiar  blue  condition  of  the  akin,  symptomatic 
of  various  malformations  or  derangements  of  (he  heart  amd  great 
vessels,  so  that  a  small  portion  only  of  the  blood  is  svijected  to 
aeration  in  the  lungs. 

Pathology. — The  blood-corpuscles  absorbing  oxygen  in  the  lungs, 
convey  it  through  the  circulation  to  every  part  of  the  body,  and 
thereby  render  the  metamorphosis  of  tissue  possible.  If  this 
absorption  of  oxygen  in  the  lungs  by  the  blood-corpuscles  is 
for  any  reason  stopped  or  diminished,  arterial  blood  retains  the 
properties  of  venx)us  blood,  and  the  condition  termed  cyanosis 
arises. 

In  its  minor  degree  it  is  associated  with  various  forms  of 
cardiac  and  pulmonary  derangement,  having  the  effect  of  ob- 
structing the  flow  of  blood  in  the  veins  of  the  lungs  and  of 
the  system  generally.  The  chief  of  these  is  constriction  or 
partial  obstruction  of  the  pulmonary  artery,  combined  with 
8}rstemic  venous  engorgement.  In  cases  of  cyanosis  the  skin  is 
usually  thin,  the  capillaries  abnormally  large;  hence,  when 
obstruction  to  the  pulmonary  and  systemic  venous  circulation 
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causes  imperfectly  aerated  blood  to  flow  throughout  the  system, 
and  still  more  so  in  cases  when,  in  consequence  of  some  congenital 
malformation,  a  small  portion  only  of  the  blood  is  subjected  to 
the  aerating  influence  of  respiration,  a  dark,  dusky,  more  or  less 
livid  hue  is  imparted  to  the  skin. 

In  its  more  severe  form  the  coudition  is  usually  associated  with 
such  a  malformation,  disease,  or  injury  of  the  heart  or  great 
vessels,  as  permits  venous  and  arterial  blood  to  mix,  and  after 
mixture  to  be  so  distributed  to  the  systemic  capillaries.  A 
patulous  condition  of  the  ductus  arteriosus,  an  open  foramen 
ovale,  a  deficiency  of  part  of  the  septum  of  the  ventricles,  a  heart 
formed  of  one  ventricle  and  one  auricle  only — the  aorta  and 
pulmonary  artery  rising  from  a  common  trunk — are  amongst  the 
usual  conditions  which  lead  to  cyanosia 

It  is  usually,  therefore,  a  congenital  affection,  and  the  physical 
signs  vary  with  the  precise  condition  of  the  heart  and  arteries, 
to  which  the  cyanotic  discoloration  is  due.  The  action  of  the 
heart  is  usually  more  forcible  than  in  health,  and  hypertrophy 
and  dilatation  of  the  right  ventricle  are  almost  always  present 
Deficiency  of  animal  heat  is  also  a  constant  phenomenon. 

The  causes  of  cyanosis  are  arranged  by  Vogel  into  two  groups, 
— (1.)  In  the  one  group  the  supply  of  oxygen  to  the  blood,  and 
consequently  the  oxidation  of  the  blood-corpuscles,  is  prevented 
by  derangements  of  the  respiration  or  circulation  (i,  e.,  by  causes 
which  are  external  to  the  blood);  (2.)  In  the  other  group  the 
blood-corpuscles  lose  the  property  of  absorbing  oxygen.  This 
occurs  in  some  cases  of  serous  disease,  as  in  pyaemia  and  the  last 
stage  oi  jy^l'^onary  tuberculosis.  There  seems  to  be  a  diminished 
capacity  of  the  blood-corpuscles  to  redden  themselves. 

Malformatioiis  of  the  Heart  may  be  here  simpl}*^  enumerated. 
They  may  be  arranged  under  the  following  heads: — 

1.  MisplitceTiients  of  ifte  lieart  (Ectopia  Cordis),  occurring  con- 
genitally,  as  in  cases  of  transposition  of  tlie  viscera.  For  an 
account  of  all  that  is  known  on  this  subject,  the  reader  is  referred 
to  a  paper  by  Professor  Allen  Thomson,  in  the  Glasgow  Medical 
Journal  for  July,  1853;  and  to  the  Lancet  of  Aug.  8,  1863,  where 
the  condition  is  described  by  Professor  W.  C.  Maclean  as  having 
been  i*ecognized  during  life.  For  an  excellent  report  on  cases  of 
ectopia  cordis,  see  Pathological  Society's  Tmnsactions,  vol  vL,  p.  98. 

2.  Congenital  deficiency  of  the  pericardium,  in  which  the  heart 
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is,  as  it  were,  naked,  and  lying  in  one  cavity  with  the  lungs 
{Path,  Society*8  Trans.,  vol.  iii.,  p.  60;  vol.  vi,  p.  109). 

3.  A  rreat  of  developrtient  of  the  heart  ai  an  early  period  of  festal 
life;  as  in  hearts  with  one  auricle  and  one  ventricle;  with 
imperfect  separation  of  the  ventricles;  cases  of  contraction  or 
absence  of  the  pulmonary  artery,  the  aorta  arising  from  the 
right  ventricle,  and  the  septum  of  the  ventricles  imperfect.  In 
cases  of  imperfect  septa,  the  aorta  sometimes  arises  from 
the  two  ventricles.  Sometimes  the  ventricular  septum  is  wholly 
absent 

4?.  Premxiture  closure  of  fcetal  passages; — the  foramen  ovale 
and  ductus  arteriosus — mxilform/itions  causing  changes  which 
ought  not  to  ensue  till  after  birth.  The  consequences  of  such 
premature  results  are  chiefly  cyanosis,  combined  with  imperfect 
dilatation  of  the  branches  of  the  pulmonary  artery. 

5.  Irregularity  of  the  valves;  and  origins  of  vessels,  which  may 
not  in  the  first  instance  interfere  with  tlie  functimis  of  the  heart, 
but  which  are  apt  to  lay  the  foundations  of  disease  in  after-life. 
Examples  are  to  be  seen  in  cases  where  two  aortic  valves  occur; 
where  there  is  fusion  or  union  of  two  of  the  valves;  where  there 
is  transposition  of  the  aorta  and  pulmonary  artery,  both  auricles 
opening  into  the  left  ventricle  (L  c,  voL  vi.,  p.  117).  Excess  of 
pulmonary  valves  (1.  c.,  voL  iii.,  p.  301;  vol.  iv.,  p.  102). 

The  treatment  of  malformations  which  are  associated  with 
cyanosis  is  mainly  preventive  of  dyspnoea  and  palpitation,  by 
the  avoidance  of  fatigue  and  mental  excitement,  the  maintenance 
of  temperature,  and  especially  by  a  nourishing  diet  and  warm 
clothing. 

FUNCTIONAL  DERANGEMENT  OF  THE  HEART. 

Definition. — Disturbance  of  the  action  of  the  heart  unconnected 
with  organic  mischief 

Pathology. — The  interest  which  attaches  to  this  subject  consists 
in  the  difficulty  which  sometimes  exists  in  the  recognition  of 
functional  as  distinguished  from  organic  disease;  and  the  &ct 
tliat  great  uneasiness  and  distress,  botli  mental  and  bodily,  result 
from  the  occurrence  of  functional  disturbance,  while  its  persistence 
is  apt  to  induce  organic  disease.  Death  has  resulted  from  simple 
functional  disturbance  (Graves). 

The  forms  of  functional  disturbance  which  simulate  organic 
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disease  of  the  heart  are  palpitation,  fluttering,  or  a  "rolling" 
action  of  the  heart,  sometimes  associated  with  a  valvular  murmur 
and  irregularity,  feebleness,  or  altered  rhythm  of  the  heart's 
action.  The  causes  of  such  phenomena  are  common  to  adolescence 
and  middle  adult  life,  and  are  most  frequently  traceable  to  ex- 
cessive mental  exertion  and  sedentary  occupation;  great  anxiety 
and  strong  mental  emotion;  nervous  exhaustion  fix)m  various 
causes — such  as  uterine  irritation,  excessive  venery,  masturbation; 
the  influence  of  poisons  on  the  heart's  action — such  as  that  of 
tobacco,  spirits;  gout,  rheuTnatiam;  derangements  of  the  stomach 
and  liver,  characterized  by  the  existence  of  flatulence  and  acidity 
(Fuller). 

Exaggeration  of  the  functional  acts  is  characteristic,  and  the 
general  symptoms  indicate  great  distress,  a  sense  of  fulness 
and  of  deep  oppression  in  the  proecordial  region,  pain,  breathless- 
ness,  and  tendency  to  fSsdntness.  Frequent  giddiness,  with  pain, 
heat  of  head,  singing  in  the  ears,  flushing  of  the  face,  coldness  of 
the  extremities,  are  a^/sociated  with  forms  of  dyspepsia,  character- 
ized by  excessive  flatulence,  acid  eructations,  restlessness  at  night, 
depression  of  spirits,  and  mental  anxiety  as  to  the  nature  and 
probable  issue  of  the  disease,  all  contribute  to  induce  and  main- 
tain the  functional  disturbance  of  the  heart  (Fuller). 

The  characteristics  of  palpitation,  as  due  to  functional  and 
organic  cause,  have  been  already  indicated  (see  pages  593  and 
594);  and  repeated  examinations  of  the  patient  are  necesaaiy  to 
arrive  at  a  just  conclusion. 

Perversions  of  rhythm  have  sometimes  been  attributed  to  func- 
tional disturbance  merely;  but  when  altered  cardiac  rhythm  is 
not  merely  of  temporary  duration,  but  is  attended  with  giddiness, 
fSsdntness,  or  actual  syncope,  it  is  more  likely  (in  the  absence  ot 
positive  knowledge  as  to  the  state  of  the  heart  s  tissue)  to 
believe  that  such  altered  rhythm  is  due  to  organic  or  textural 
degeneration.  In  every  case  examined  by  Dr.  Fuller  he  has  found 
it  to  be  so. 

Section  III. — Lung  Diseases — Pneumo7iici. 

The  acute  inflammatory  diseases  of  the  pulmonary  apparatus 
are  more  or  less  distinctly  defined  according  to  the  tissue  which 
they  implicate  and  the  symptoms  to  which  they  give  risa     The 
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three  structures  which  mainly  take  part  in  the  constitution  of 
the  lung  substance  being — (1.)  The  bronchial  tubes,  terminating  in 
(2.)  The  pulmonary  air-cells,  vesicular  structure,  proper  «ii6- 
stance,  or  parenchyma  of  the  lung;  and  (3.)  The  membrane  cover- 
ing this  parenchyTnatous  paH,  forming  a  portion  of  that  serous 
sac  interposed  between  the  lungs  and  the  walls  of  the  thorax. 
That  portion  of  the  serous  sac  which  immediately  invests  the  lungs 
is  known  by  the  name  of  the  pulrrumary  pleura,  while  that  which 
is  applied  against  and  invests  the  parietes  of  the  thorax  is  known 
as  the  parietal  or  costal  pleura. 

One  or  more  of  those  pulmonary  structures  may  be  associated 
in  the  processes  and  results  of  inflammation.  Thus  the  bronchial 
membrane  may  be  inflamed,  when  the  disease  is  termed  bronchitis; 
or  the  substance  of  the  lung  may  be  inflamed,  the  disease  being 
then  called  pTieumonia;  or  the  pleura  may  be  inflamed — a  condi- 
tion which  is  described  as  pleuritis.  It  is  rare,  however,  in  prac- 
tice to  find  that  these  morbid  states  are  so  completely  isolated. 
More  frequently,  for  instance,  with  pneumonia,  or  inflammation 
of  the  substance  of  the  lung,  there  is  associated,  more  or  less, 
inflammation  of  the  air-tubes  {bronchitis),  on  the  one  hand,  con- 
stituting broncho-pneumonia;  or  there  co-exists  inflammation  of 
the  investing  pleura  (pleuritis),  constituting,  on  the  other  hand, 
pleuro-pneumonia.  The  physician  of  modem  times  can  now 
distinguish  each  of  these  elementary  conditions  by  definite  symp- 
toms; and  by  observing  the  combination  of  physical  phenomena, 
their  association  with  general  symptoms,  and  the  sequence  of  their 
occurrence,  he  is  able  to  determine  how  far  any  given  pneumonic 
aflection  involves  one  or  more  of  the  structures  which  compose  the 
lung;  and  to  direct  the  treatment  of  the  case  accordingly.  It  is 
therefore  necessary  to  describe  the  phenomena  of  inflammation  in 
each  of  these  structures  in  detail 


PLEURITIS— Pfeuriiy. 

Definition. — Inflammation  of  the  serous  membra/ne  that  lines 
the  cavity  and  covers  the  viscera  of  the  thorax.  It  is  charac- 
terized at  its  outset  by  a  febrile  chill,  followed  by  an  acute  sharp 
pain  in  sortie  part  of  the  chest,  frequenlly  called  "  a  stitch  in 
the  side,"  as  it  is  usually  confined  to  one  spot  ahout  the  lateral 
i^ions  of  the  titorax.     The  acts  of  respiration  are  performed 
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ntjndly^  and  are  not  conipletefL  A  dry  fikart  cough  mtjmrmnes^ 
and  the  }mUe.  is  hard  and  qwkk  The  ntdurnl  mrous  ^f^eretion 
of  the  plemxil  sac  is  arrested^  in  the  firH  instaiice,  hut  noon 
becomes  increjos&l  in  qtmntity,  and  of  an  mjktmniatary  tifpe^  the 
^tidation  tending  to  assume  the  corpuscular  character.  The 
€-§usion  mA>re  or  less  rajndly  iiicreases,  and  maif  idtlmately 
asmime  a  sero-pivruient  chxi't^acter;  and  the  parietes  of  tfte  coTTe- 
^pomUng  f^ide  (f  the  chest  mag  dilate  aecordingly. 

Fatholofy  and  Morbid  Anatomy. — The  inflammatory  phenomena 
begin  in  thti  su^>pleural  tissiiG,  whose  vessels  enlarge  and  admit 
red  blood,  aud  shortly  aftei^ards  the  red  blood  penetrates  the  well 
of  the  pleura  itself,  and  the  process  is  more  or  lem  diifuse.  At 
first  a  number  of  red  dots  may  be  visible,  which  at  length  are  so 
multiplied  as  to  become  confluent  and  form  large  patches,  which 
spreivd  till  perhaps  the  whole  of  the  pleura  pulmonalij^  ami 
costalU  is  in  one  continuous  state  of  infiammatian.  The  membrane 
is  in  all  cases  of  a  bright  red  or  arterial  colour,  slightly  thickened 
from  interstitial  deposit,  and  easily  detached,  from  the  diminished 
cohesion  of  tb©  sub-pleural  fibrons  tissue* 

If  the  diffuse  inflammation  be  of  any  intensity,  the  secretion 
from  its  surface  is  in  general  suspended  at  firsts  and  the  mem- 
brane is  dry.  In  tfiis  state  the  inflammation  may  terminate  by 
resolution,  or  serum  may  be  poured  out,  forming  the  serous  i^ifiam- 
vrntory  effuJfiorL  The  quantity  of  serum  thus  effused  is  extremely 
various.  In  some  cases  it  hardly  exceeds  a  very  few  ounces^ 
while  in  other  instances  it  amounts  to  many  pints,  separating  the 
usnally  opposed  siu'feces  of  the  membrane,  and  distending  the 
cavity  of  the  pleura,  and  compreasing  the  lung.  Laennec  is  of 
opinion  that  the  time  of  eff*usion  after  the  commencement  of  the 
inflammation  is  often  very  short,  as  he  haa  detected  eegophony 
and  absence  of  respiration,  as  well  as  of  thoracic  resonance,  mi  hour 
after  the  patient  has  first  felt  pain  in  the  side.  If  the  effusion  be 
considerable,  the  lung  becomes  collaped,  contains  no  air,  and 
therefore  no  longer  crepitatea;  the  vessels  are  devoid  of  blootl, 
while  the  bronchii,  even  to  the  largo  trunks,  are  evidently 
C43ntracted;  stillp  if  this  lung  be  inflated,  it  enlai^jes  more  or 
less  perfectly.  Again,  should  the  plem^itic  effusion  be  If-ss  in 
quantity,  some  fluid  appears  spread  all  over  the  lung;  but 
the  greater  quantity  is  collected  at  the  lower  portions  of  the 
chest 
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Accompanying  either  of  the  previous  forms,  or  existing  per  ae, 
the  fibrinous  inflavimato7*y  lymph  may  predominate,  and  ad- 
hesion of  the  opposed  surfaces  ensue.  In  many  cases  the  lymph 
is  loose  and  watery,  rendering  the  serum  turbid  or  flocculent; 
but  in  other  cases  it  is  more  solid,  and  adheres  with  great  tenacity 
to  the  opposite  membrane,  becoming  organized  at  both  surfSaces. 
The  organization  of  these  membranes  is  rapid,  and  is  often  effected 
in  the  course  of  forty-eight  or  even  twenty-four  hours.  If  the 
patient  dies  shortly  after  an  attack  of  acute  inflammation,  these 
adhesions  are  found  soft,  easily  lacerable,  and  extensible.  If, 
however,  he  siurvives  a  longer  period,  the  adhesions  are  often  of 
great  tenacity,  are  indurated,  and  with  difficulty  separated  from 
their  attachments.  The  extent  of  membrane  affected  with  adhe- 
sions is  sometimes  limited  to  a  small  portion,  and  sometimes 
extends  over  the  whole  surfaces  of  the  cavity;  but  their  most 
common  seat  is  over  the  anterior  lobes  of  the  lungs,  or  the  portion 
of  pleura  from  the  mamma  to  the  axUla. 

The  pleuritic  inflammation  sometimes  tenninates  in  suppura- 
tion; and  should  the  pus  be  in  such  quantity  as  to  accumulate  in 
the  cavity  of  the  chest,  the  disease  is  termed  empyeTna.  Empyema 
may  be  true  or  false:  it  is  said  to  be  true  when  the  pus  is  secreted 
by  the  pleura,  and  false  when  it  results  from  the  bursting  of  an 
abscess  of  the  lung  into  the  cavity  of  the  chest.  The  quality  of 
the  pus  in  true  empyema  varies  frt)m  a  genuine  laudable  pus  to  a 
sero-purulent  fluid.  In  quantity,  also,  it  varies  from  a  few  ounces 
to  many  quarts,  filling  the  entire  cavity  of  the  chest  Under 
these  latter  circumstances  the  side  of  the  chest  is  dilated,  and  the 
intercostal  spaces  are  widely  separated  and  bulging. 

Effusion  of  pus  may  take  place  into  either  cavity  of  the  chest, 
but  the  left,  perhaps,  is  the  most  common.  The  phenomena 
accompanying  empyema  of  the  left  side  are  remarkable;  for, 
besides  the  lung  being  found  collapsed,  and  not  so  big  as  the  fist, 
the  heart  is  sometimes  seen  transposed  as  far  over  on  the  left  side 
as  it  usually  is  on  the  right.  In  cases,  however,  in  which  para- 
centers  has  been  performed,  and  the  pus  has  been  drawn  off,  the 
heart  is  observed  to  return  to  its  place,  while  the  lung,  less  com- 
pletely collapsed,  may  be  bound  down  to  the  upper  and  lower 
portion  of  the  chest  by  long  and  multiple  adhesions. 

General  Symptoms  of  Plenritis. — Pleurisy,  like  other  inflamma- 
tions of  the  lungs,  may  be  acute  or  chronic.     The  acute  form  of 


thn  f&seskm  la&v  be  preced^ii  bv  frr^:  bat  often  no  sncfa  mnte^ 
cedent  »  present.  I»  LjcslI  «ymptom&  howeTer,  in  most  cues 
ftre  stron^T  marketi^  the  poxient  $n&rii^  with  sereze  coRfifkued 
pain  in  the  affected  side,  of  "  a  dragging,  shooting  chancier,* 
which  is  greativ  exaspermted  bv  coughing  or  Sxced  inspirational 
mrArement,  presore,  and  percnasion.  so  that  the  hxngs  can  only  be 
imperfectl  V  filled  with  air.  The  seat  of  the  pain,  however  extai- 
flive  the  inflammation,  is  genoally  limited  to  one  pcHnt;  and  this 
point  is  nsoailT  about  the  centre  of  the  mamma,  or  just  below  that 
part,  towards  the  lateral  attachments  of  the  diaphragm.  While 
the  pain  is  con.stant,  it  nevertheles  sometimes  remits^  and  with 
the  occurrence  of  effusion  often  totally  disappeara  The  tongue  is 
commonly  white,  but  the  pulse  varies,  perhaps  according  to  the 
form  of  the  inflammation  and  its  intensity.  If  the  disease  be 
limited  to  an  effusion  of  lymph  or  serum,  the  pulse  is  seldom  more 
than  90  to  110,  but  "hard  and  concentrated  in  impulse."  Either 
form  of  pUfiiritis  is  generally  accompanied  by  a  short,  trouble- 
some cough  and  some  expectoration.  The  respirations  are  in- 
creased in  frequency,  phenomena  of  more  constant  occurrence 
than  even  the  local  pain,  and,  unless  dyspnoea  exist,  are  unnoticed 
by  the  patient  While  one  respiration  is  performed,  only  ihre$ 
beats  of  the  heart,  in  place  of  five  or  six,  occur.  The  patioit 
likewise  is  for  the  most  part  restless,  and  lies  on  the  affected  side; 
but  if  the  effusion  is  great,  the  lung  is  compressed,  which  increases 
the  general  uneasiness,  as  well  as  the  oppression  of  the  breathing; 
and  the  patient,  instead  of  lying  on  his  side,  now  lies  on  his  back, 
or  sits  propped  up  in  bed  If  he  recovers,  the  fluid  efiused  is 
absorbed  with  greater  or  less  rapidity,  and  his  amendment  is  pro- 
portionally retarded  or  accelerated.  In  &tal  cases,  although  the 
lung  may  for  a  time  become  accustomed  to  the  altered  state  of 
things  in  the  chest,  yet  fresh  effusions  occur,  which  shortly  ter- 
minate the  life  of  the  patient 

Again,  if  the  inflammation  is  about  to  issue  in  the  formation  of 
pus,  the  pulse  is  extremely  small  and  frequent  (from  120  to  150), 
while  the  restlessness  and  anxiety  of  the  patient  are  greatly 
increased  There  are  cases,  however,  of  empyema,  in  which  the 
patient  suffers  little  pain,  or  any  more  marked  symptom  than 
usually  awaits  the  last  stages  of  phthisis.  In  some  instances  he  is 
for  a  time  even  capable  of  walking  about  the  ward  of  an  hospital 
or  in  a  bed-room.      Supposing,  however,   empyema    to    have 
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occurred,  any  acute  pain  which  may  have  existed  subsides,  but 
the  anxiety  of  the  patient  is  increased,  and  his  state  of  collapse 
shows  his  imminent  danger.  If  the  constitution  be  less  affected, 
the  symptoms  vary  according  to  the  side  of  the  chest  which  is 
the  seat  of  the  empyema.  If  it  be  on  the  left  side,  for  example, 
the  heart  is  often  transposed,  and  felt  beating  as  far  over  on  the 
right  side  as  it  usually  does  on  the  left,  and  the  pulse  is  small 
and  frequent.  If  we  now  bare  the  chest  of  the  patient,  we  find 
the  affected  side  enlarged,  sometimes  oedematous,  with  projecting 
intercostal  spaces.  As  the  lung  is  now  greatly  compressed,  no 
respiratory  action  is  seen  on  that  side,  which  is  entirely  at  rest 
If  paracentesi'8  be  now  performed,  the  heart  is  restored  to  its 
place  as  the  pus  flows;  but  as  the  lung  for  the  most  part  only 
imperfectly  expands,  the  affected  side,  even  in  the  most  favour- 
able cases,  contracts,  and  the  spinal  column,  pressed  upon  by  an 
unequal  weight,  acquires  a  lateral  curvature;  the  shoulder  sinks, 
and  the  patient  is  greatly  and  permanently  deformed. 

The  duration  of  the  disease  is  such  that  acute  pleurisy  some- 
times terminates  in  a  few  hours,  sometimes  in  a  week  or  ten  days, 
while  cases  have  been  met  with  in  which  many  months  have 
elapsed  before  the  pleuritic  effusion  has  been  absorbed  and  the 
patient  restored  to  health. 

In  pleuritiSf  auscultation  and  percussion  are  equally  valuable 
in  determining  the  amount  of  effusion.  If  serum  or  pus  be 
effused  to  the  amount  of  a  pint,  for  instance,  the  lung  is  dis- 
placed to  that  extent;  and,  consequently,  the  lower  portion  of 
the  chest,  when  struck,  returns  a  dull  sound,  which  extends  as 
high  as  the  level  of  the  fluid.  If  we  now  auscultate  the  patient, 
the  respiration  is  also  lost  below  the  level  of  the  fluid.  Besides 
these  results,  the  voice  gives  very  striking  indications  of  the 
lung  becoming  so  far  condensed  from  the  pressure  of  the  fluids; 
for  we  very  constantly  have  bronchoplumy,  and  occasionally 
cegophony. 

If  the  chest  be  completely  filled  in  empyema,  the  respiratory 
sound  is  altogether  wanting;  so  is  asgophony  and  bronchophony, 
and  the  containing  cavity  returns  a  dull  sound  at  whatever  part 
percussed.  Under  these  circumstances,  and  especially  if  the  heart 
be  displaced,  the  affected  side  will  be  seen  entirely  motionless, 
rounded  and  distended ;  and  when  these  signs  are  present,  there 
can  be  no  doubt  that  the  distension  is  due  to  the  presence  of 
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8erou3  effuBion  or  pus.     But  tbe  physical  signs  of  pleurisy  w^ 
much  more  delicately  varied  aceordiDg  to  the  anatomical  con- 
ditions of  the  dii^ease.     For  example,  at  the  niost  early  stage»  I 
when  the  seroUB  secretion  is  at  first  arrested,  the  expansion  of  the 
walls  of  the  chest  is  diminished,  as  may  be  proved  by  measure- ' 
nient     The  percussion -sound,  however,  iB  not  perceptibly  altered, 
and  respiration  is  weak,  because  imperfectly  performed-      The 
characteristic /riciiV>Jir#ou?i(i  of  inflamed  serous  membranes  may, 
perhaps,  now  be  detected,  if  listened  for  in  the  ijifra'-7na7nmary  I 
or   infra'axiltaTy  regions.      Wlien    the  secretion  has  returned  J 
increased  in  f[uantityp  the  signs  continue  as  described,  but  tbal 
clearness  of  the  percussion-sound  becomes  diminished,  and  thej 
fticth^i-aound  is  of  a  rubbing  or  grating  character.     The  jwrio<l  ^ 
of    InBammatory   effusion    is  now  established,   and    the   in&^ 
mammary  and  infra-axillaiy  regions  become  more  or  less  bulging* 
the  projection  of  the  intercostal  spaces  of  tlie  affected  side  during 
both  respiratory  acts  becomes  most  obvious;  the  thoracic  vibration  I 
fi*om  the  voice  is  abolished  where  the  fluid  intervenes,  and  so  also  ] 
are  friction-murmurs  there.      The  area  of  dulness,  and  of  IbeJ 
]jeculiar  sounds,  may  be  changed  by  altering  the  position  of  thdl 
patient*      The  natural  respiratory  murmurs  become  greatly  ijt*j 
tensified  above  the  level  of  the  effusion.      When   the  effusion  i 
exists  on  the  right  side,  the  sounds  of  the  heart  are  moi'e  clearly  j 
audible  than  in  the  natural  state  in  the  right  axillary  regioD,] 
because  the  lung  is  more  solidified  by  the  pressure  of  the  effuaed^ 
fluid 

Such  are  the  more  salient  symptoms  which  mark  the  progress 
of  pleurisy.  The  disease,  however,  may  exist  without  any  of  the 
general  symptoms.  There  may  be  neither  lociil  ptiin*  cough, 
dyspncEa^  nor  febrile  action,  and  yet  effusion  may  have  occurred 
to  such  an  extent  as  to  have  reached  the  clavicle^  while  the  patient  ^| 
remains  utterly  unaware  that  his  chest  was  the  seat  of  disease  ^| 
(Wai^he),  The  physical  signs  alone  reveal  the  disorder — whidi 
is  termed  latcTit  pkuri^}/ — a  form  of  disease  which  had  no  exist* 
ence  in  nosology  previous  to  the  time  of  Laennea  Whencvur, 
therefore,  the  Icftst  suspicion  exists  of  disease  in  the  chest, 
esi>ecially  in  elderly  persons,  or  those  liable  to  conatitutioQ«] 
afiections,  percussion  and  auscultation  must  never  be  neglected 

Causes. — The  causes  of  pleurisy  have  an  influence  over  its  ooutss; 
therefore  a  due  appreciation  of  them  is  essential  to  a  cor 
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prognosis  and  treatment.  The  inflammation  is  sometimes  said  to 
acknowledge  an  idiopathic  origin,  as  when  the  pleurisy  is  believed 
to  arise  from  exposure  to  cold,  or  it  may  result  during  the  progress 
of  some  zymotw  or  constitutional  disease.  Exposure  to  cold, 
especially  to  currents  of  air,  when  the  person  is  heated,  is  a 
frequent  exciting  cause;  but  many  now  express  their  entire 
disbelief  in  cold  being  able  to  establish  pleurisy  in  a  healthy 
person  (Hyde  Salter,  Fuller).  When  exposm-e  to  cold  is 
followed  by  inflammation  of  the  pleura,  the  disease  is  most  likely 
associated  with  some  morbid  condition  of  the  blood;  and  without 
doubt  blood-poisoning  is  one  of  the  commonest  morbific  causes  of 
serous  inflammations.  For  example,  ancemia,  pyamiia,  the  specific 
toxaemia  of  eruptive  fevers,  the  materies  morbi  of  rheumatism, 
gout,  tuberculosis,  carcinoma.  Bright*  s  disease,  alcoholism,  syphilis, 
are  all  apt  to  set  up  serous  inflammation.  Serous  inflammations, 
in  truth,  especially  point  to  states  of  blood-poisoning.  In  the 
latter  class  of  cases  it  may  occur  during  the  progress  of  typhus  or 
puerperal  fever,  or  during  Bright's  disease,  or  it  may  acknowledge 
some  adjacent  irritation,  as  pneumonia,  constituting  pleuro-jmeu- 
monia,  or  the  irritation  of  some  growth  in  the  lungs,  such  as 
tubercle  or  cancer. 

Prognosis. — Simple  idiopathic  pleurisy  on  one  side  of  the  chest, 
occurring  in  a  person  whose  lungs  are  not  chronically  diseased, 
almost  always  terminates  favourably,  if  taken  in  time  and  treated 
judiciously  and  with  energy,  and  if  the  effusion  has  not  been 
copious;  but  when  it  occurs  as  a  complication  in  other  diseases, 
the  result  may  be  doubtful,  especially  if  air  finds  its  way  into  the 
cavity  {pneumo-thorax). 

Treatment  of  Plenritis. — In  acute  pleurisy,  during  the  first  stage, 
or  that  of  hyperoimln,  the  best  practitioners  of  all  times  and  of  all 
countries  have  taken  blood  from  the  arm,  provided  the  strength 
be  good  and  the  symptoms  sthenic;  and  if,  says  Laennec,  after 
one  or  two  bleedings,  the  pain  in  the  side  and  fever  have  not 
abated,  blood  should  be  taken  from  the  side  by  leeches  or  by 
cupping.  The  practitioner  should  also  remember  that  effusion 
often  takes  place  after  bleeding,  during  the  subsidence  of  the 
inflammation,  so  that  the  breathing  is  often  more  oppressed, 
and  the  8ymi)toms  for  a  time  aggravated,  although  the  condition 
of  the  patient  is  in  reality  improved.  The  lung,  however,  soon 
gets  accustomed  to  this  new  state  of  things;  and  the  fluid  in  a 
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iw  hours  begitming  to  be  absorbed,  the  symptoms  are  generElly 

'ameliorated. 

Hut  poultices  and  leeches  sbould  be  always  employed  when  piiin 
on  inspiration  is  present,  of  a  **  catching  '*  or  *'  stabbing  **  nature 

Tartar  cinetic,  says  Laennec,  is  in  general  well  supported  in 
pleurisy,  and  contributes  powerfully  to  subdue  the  inflammatory 
tendency;  but,  nevertbeless,  when  Uie  pain  in  the  aide  and  feTer 
have  ceased,  it  loses  further  power  over  the  disease ;  at  Ime^  ii 
does  not  appear  to  promote  the  removal  of  the  fluid  effused,  so 
tliat  its  use  must  geneiully  be  abandoned  as  soon  as  the  acute 
symptoms  bave  parsed  away. 

With  reiipect  to  tbe  application  of  blisters,  Laennec  objecU  to 
tbeir  use  until  the  acutt*  stage  is  passed;  but  when  the  paiu  baa 
ceased  for  some  days,  and  absorption  of  the  fluid  proceeds  slowly, 
and  the  disease  promises  to  become  chronic,  a  succession  of  blistars 
may  be  applied. 

Such  is  an  outline  of  the  treatment  recommended  by  Lai^tmec, 
and  which  is  still  to  be  followed  out  The  points  aimed  at  by 
venesection  being  i-elief  of  pain,  and  moderation  in  the  force  and 
frequency  of  the  pulse,  the  patient  ought  to  be  bled  in  the 
uprigbt  posture,  and  the  blood  sliould  be  allowed  to  flow  in 
a  full  stream  until  he  can  take  a  deep  breath  freely,  or  till  be 
feek  faint  and  exljiiusted.  From  ten  to  twenty  ounces  may 
be  necessary  to  accomplish  this  end,  according  to  the  aeverity 
of  the  case  and  the  nature  of  tbe  individual  Atter  free  evacua- 
tion  of  the  bowels  has  been  effected,  calorml,  to  tbe  extent 
of  producing  the  slightmt  mercuriaJization,  is  tbe  most  beneficial 
line  of  ti'eatment  to  be  followed  in  certain  cases  only — ^namely^ 
those  which  do  not  acknowledge  any  cmisi it ui tonal  dismm  aa 
their  cause.  The  more  rapidly  mercurialization  can  be  produood 
the  better;  and  hence,  writes  Dr,  Walshe,  during  the  first  six 
hours,  small  doses  of  calomel  with  opium  (a  grain  and  a  half 
of  ths  former,  combined  with  «.  sixth  of  a  grain  of  tlie  lat(m\  or 
more,  if  the  ]>ain  continues  acute)  sbould  be  given  every  half 
hour,  wbile  mercurial  ointment  is  nibbed  into  the  skin  of  the 
affeuted  side  nciu*  the  axilla  every  fourth  hour.  Dr.  Fuller 
i^oommentls  half  grain  or  grain  dosea  of  opium  every  three  or 
four  hours,  in  combination  with  one  or  two  grains  of  ctdomel, 
and  ktdf  a  g^ruiii  of  digitalU,  and  to  have  the^  V)hoU  m<U 
covered  witft  a  piece  of  linen  spread  nith  meivtirial  ointmmt^ 
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over  this  is  placed  a  poultice  covered  with  oiled  silk  (L  c.,  p. 
184).  The  patient  must  be  carefully  watched,  so  that  neither 
ptycdism  nor  narcotism  is  produced.  The  moment  mercurial 
action  has  been  established,  the  further  administration  of  the 
mineral  must  cease. 

Dr.  Bennett  has  not  met  with  a  single  instance  where  the  good 
effects  of  calomel  have  been  unequivocal  (op,  cit,  p.  654). 

Opium  and  digitalis  are  advised  to  be  continued  after  the  use  of 
calomel  has  been  suspended;  and  with  them  may  be  given  two 
grains  of  squills  or  of  nitrate  of  potash,  which  will  act  beneficially 
as  a  diuretic;  or  after  twelve  or  more  hours  very  small  quantities 
of  tartar  emetic  in  solution  may  be  given  at  night,  combined 
with  small  doses  of  opium  and  ipecacuanha,  to  allay  cough  and 
general  irritation.  After  the  febrile  action  has  in  some  measiu*e 
subsided,  and  the  active  stage  of  the  disease  is  at  an  end,  a  blister 
may  be  applied  over  the  lateral  region  of  the  chest,  but  not  over 
the  seat  of  pain;  and  if  the  fluid  continues  to  accumulate,  the 
blisters  ought  to  be  repeated,  so  as  to  maintain  a  surfax^  at  a  dis- 
tance from  the  affected  part  in  a  constant  state  of  counter-irritar 
tion.  Diuretics  ought  at  the  same  time  to  be  freely  given,  and  Dr. 
Walshe  believes  the  comjyound  tincture  of  iodine  in  doses  oi  twenty 
minims  freely  diluted,  to  be  a  valuable  medicine  at  this  juncture. 

In  the  chronic  stage  of  pleurisy,  physicians  are  agreed  as  to  the 
necessity  of  generous  diet  and  tonic  remedies  in  aid  of  any  diur- 
etics and  absorbents  which  may  be  employed.  If  the  patient  be 
kept  too  low  after  the  stage  of  active  inflammation  has  subsided, 
or  be  unduly  depressed,  it  will  not  only  be  impossible  to  induce 
absorption  of  the  fluid,  but  there  will  be  great  danger  of  its 
becoming  sero-purulent  in  character.  The  unfavourable  issue 
of  pleurisy  in  its  chronic  stage  is  in  many  cases  attributable 
to  a  want  of  tone  in  the  system,  caused  by  the  treatment  adopted; 
the  patient  being  kept  too  low,  or  he  is  overmuch  purged,  or  is  in 
some  other  way  unduly  depressed,  so  that  the  system  is  unable 
to  exercise  its  rei)arative  power.  A  more  generous  diet  ought, 
therefore,  to  be  given,  and  the  general  health  sustained  by 
quinine  and  other  tonics.  The  use  of  diuretics  and  absorbents 
ought,  at  the  same  time,  to  be  steadily  persevered  in.  When  a 
succession  of  blisters  has  failed  in  relieving  the  patient,  iodureted 
lotimis,  or  iodureted  ointments,  combined  with  the  internal 
administration  of  cinchona  with  tincture  of  iodine,   iodide  of 
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potassium,  and  small  doses  of  bichloride  of  mercuiy,  nitre^ 
a>cetate  of  potash,  squUls,  digitalis,  and  cantharides,  have  each  in 
their  turn  effected  the  desired  object  (L  c,  p.  186).  The  fluid 
has  been  gradually  re-absorbed,  and  recovery  has  ensued.  The 
formulae  most  useAil  in  such  cases  are — (1.)  A  diuretic  in  the 
form  of  a  pill  composed  of  digitalis,  squills,  and  the  mass  of 
pill  hydrargyH,  of  each  a  grain  and  a  half;  nitrate  of  potash 
(twenty  grains),  combined  with  tincture  of  the  perchloride  of  iron 
(fifteen  minims),  three  times  a  day  may  at  the  same  time  be  given 
(Fuller,  Chambers). 

(2.)  A  lotion  composed  as  follows: — 

Br.  Hyd.  Bichloridi,  gr.  iv.;  Tinct.  lodinii  Co.,  5iv. — 3vi;  Glycerini, 
5iii;  Aquae  Distillatae,  Jivss.;  Ft.  Lotio; 

(3.)  One  or  other  of  the  following  ointments,  namely — 

R.  HycL  Bichloridi,  gr.  iv. — ^v.;  Ungt.  lodinii  Co.,  3iv. — yL;  Adipis, 
5iv.— 5i.j  Ft.  Ung.;  or— 

R.  Hyd.  Bichloridi,  gr.  iv. — ^v.;  Potassii  lodidi,  Jii.;  Aquae  Distil- 
lat«e,  q.  s.  ut  Hyd.  Bichlorid.  at  Potassii  lod  solventur;  Adipis,  JL;  Ft 
Ung. 

Professor  W.  T.  Gairdner  recommends  as  a  diuretic  the  cream  of 
tartar  electuary,  in  which  the  cream  of  tartar  is  mixed  in  equal 
proportions  with  treacle,  honey,  or  marmalade,  and  in  some  cases 
flavoured  with  a  few  drops  of  peppermint  oil.  The  dose  is  a  tea- 
spoonful  repeated  as  often  as  the  stomach  will  bear  it,  or  as  the 
urgency  of  the  case  demands. 

Professor  W.  T.  Gairdner  and  Dr.  Fuller  are  the  two  most 
recent  authorities  who  notice  the  treatment  of  pleurisy  by 
puncturing  the  chest,  and  letting  out  the  fluid — an  operation  to 
which  the  name  of  paracentesis  has  been  given.  With  regard  to 
acute  pleurisy,  Dr.  Gairdner  infers,  from  his  own  experience,  that 
"for  the  mere  saving  of  life  in  the  acute  stage  of  the  disease,  the 
operation  is  not  necessary  in  any  but  a  very  small  minority  of 
the  cases  which  have  not  yielded  to  remedies"  {Clinical  Medicine, 
p.  374).  But  a  large  proportion  of  the  cases  recorded  in  Dr. 
Gairdner*s  excellent  work  just  quoted  occurred  before  he  began  to 
adopt  the  method  of  withdrawing  the  fluid,  practised  so  success- 
fully by  Dr.  Bowditch,  an  American  physician.  In  consequence  of 
the  great  facilities  afforded  by  this  method  for  withdrawing  fluid 
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firom  the  chest,  Drc  Gairdner's  views  regarding  the  operation  have 
undergone  considerable  qualification.  He  now  substantially  gives 
in  his  adhesion  to  the  principles  and  practice  of  Dr.  Bowditch,  and 
daims  for  therapeutics  a  correspondingly  extended  field  of  use- 
fulnes&  He  has  only  performed  the  operation  in  acute  pleurisy 
in  cases  of  great  distension,  after  other  remedies  had  a  fair  trial 
without  effect;  and  has  avoided  doing  it  in  cases  of  partial  or 
moderate  effusion 

Dr.  Fuller,  on  theoretical  considerations,  is  opposed  to  punctur- 
ing the  chest  in  the  acute  stage  of  the  disorder,  except  when  it 
is  associated  with  organic  disease  of  the  lungs,  or  with  inflam- 
mation of  the  opposite  lung,  and  where  death  appears  imminent 
from  suffocation  As  a  last  resource  it  may  be  resorted  to  under 
the  circumstances  mentioned  {Diseases  of  the  Chest,  p.  188). 

As  a  means  of  relieving  the  chest  in  chronic  pleurisy  and 
empyema,  the  operation  is  a  useful  one,  and  the  practical  question 
is  as  to  the  time  when  the  operation  should  be  performed  The 
condition  of  the  patient's  health  and  respiration,  and  the  absorp- 
tion or  non-absorption  of  the  efiused  fluid,  are  the  aids  to  a  deci- 
sion for  or  against  the  performance  of  the  operation  As  long, 
writes  Dr.  Fuller,  as  the  breathing  is  not  seriously  embarrassed, 
and  the  general  health  does  not  decline,  so  long  are  we  justified 
in  making  full  trial  of  our  remediea  But  as  soon  as  extreme 
shortness  and  distress  of  breathing,  or  lividity  and  anxiety  of 
the  countenance,  denotes  serious  interference  with  the  functions 
of  life,  delay  is  no  longer  justifiable,  and  it  becomes  our  duty  at 
once  to  give  our  patient  the  chance  which  the  operation  affords. 

Laennec  says  the  space  between  the  fifth  and  sixth  rib,  count- 
ing firom  above  downwards,  should  be  selected  (if  adhesions  are 
ascertained  not  to  exist  there),  being  the  most  depending  part  of 
the  chest  when  the  patient  lies  on  his  left  side,  the  more  usual 
position  in  this  disease. 

The  operation  is  described  under  the  following  subject,  namely: — 

EFFUSION  OF  SERUM  INTO  THE  CAVITY  OF  THE 
CHEST— iTycirotAoraaj. 

Deflnition. — Watery  fluid  or  serwm  in  the  cavity  of  the  pleura 
{of  either  or  both  sides),  rarely  occurring  vn  tlie  absence  of  pre-exist- 
ing  disease  of  the  pleurce,  lungs,  heart,  or  great  vessels,  or  under 
the  influence  of  zymotic  or  constitviional  diseases. 

VOL.  II.  2  T 
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Patliology. — In  hydrothomx  the  cavity  of  the  cliest,  on  beixiu] 
opeiieil  after  death,  is  found  more  or  less  full  of  watery  fluid,  or  I 
gerum,  which  being  removed,  the  pleura  m  seen  sometimes  healthy,  I 
but  more  generally  of  a  dark  colour^  in  consequence  of  a  qnaniityl 
of  venous  blorMj  being  congested  in  the  vessels  from  deficient  oity- 
genation.     The  fluid  may  be  effused  into  one  or  into  both  cavjtiQ&  ^ 
It  may  also  be  limpid  and  colourless,  like  water-  but  More  com- 
monly  it  is  citron*coloured,  and  conitiiiis  fibrin,  much  albumenfj 
and  sometimes  urea,  in  cases  of  Bn(jhf&  dittmifie.     The  quantity 
effused  varies  from  a  few  ounces  to  many  pints:  eight  aud  nine  I 
pints  are  not  unusual ;  and  Laennec  states  that  he  once  removed 
twelve  pints' from  the  right  side  of  the  pleural  cavity.     When  the 
quantity  of  fioid  is  large,  the  lung  is  compressed  towards  its  rootSy 
and  placed  genendly  in  the  groove  formed  between  the  sides  of 
the  bodies   of  the  vertebrae  and  the  heads  of  the  ribs  to  their  j 
unglea     It  is  sometimes  so  flat  as  not  to  be  more  than  half  an  inch 
in  thtckneaa.     It  may  be  compressed  against  the  stei^num  if  pre- 
viously existing  adheaions  to  that  region  have  fixed  its  position  ] 
there. 

When  hydrotliorax  is  secondary,  almost  every  chronic  afiection, 
either  of  the  liver,  kidney,  or  heart,  may  be  found  coexisfcing  at 
the  same  time.  Occasionally  it  is  the  result  of  extremely  slight 
|)leuritis,  rarely  of  severe  pleui'by,  and  in  these  cases  the  serum  is 
more  fiooculent,  contains  more  albumen,  and  portions  of  lymph  | 
are  often  also  seen  adherent  to  the  pleura  pul'nionalia  or  pfeunat 
costalis;  the  two  pleurae  are  also  often  more  or  less  united 

Symptoms. — The  effusion  may  take  place  either  gradually  orj 
suddenly.  In  the  former  case  it  may  be  so  slow  that  the  lung  k 
able  to  ada|>t  itself  to  the  presence  of  the  accumulating  fluid,  and 
the  symptoms  will  consequently  he  much  less  marked,  although 
the  effusion  be  large.  In  the  latter  case  the  functions  of  tlie  lun^ 
art*  almost  at  once  suspended,  the  eountenan<^  livid,  and  the , 
breathing  gieatly  disturbed 

When  the  effusion  is  slow,  tlie  symptoms  are,  difficulty  of] 
respiration,  which  is  carried  on  rather  by  the  shoulders  and 
diaphragm  than  by  the  intercostal  muscles,  some  expeetomtioo, 
li  vidity  of  the  face  or  lip,  a^dema  of  the  legs,  and  either  a  very  fuU 
labiiuring  pulse,  or  one  that  is  small  Sequent,  and  intenuitting:  Iht 
urine  also  is  extremely  scanty.  As  loug  as  the  affusion  is  tiKHl«rrmte 
the  patient  can  lie  flat  in  his  bed  without  experiencing  any  iocon* 
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venience.  In  the  event,  however,  of  the  effusion  being  so  con- 
siderable that  the  function  of  the  lung  is  entirely  suspended,  the 
patient  is  unable  to  lie  down,  from  the  sense  of  suffocation  pro- 
duced by  the  fluid  gravitating  towards  the  root  of  the  lung,  and 
compressing  the  larger  bronchi,  and  he  therefore  sits  propped  up 
by  pillows,  with  his  head  bent  forwards. 

When  hydrothorax  is  symptomatic,  or  consecutive  of  affection 
of  the  heart  or  of  other  disease,  it  is  generally  preceded  by  swell- 
ing of  the  legs  or  eyelids, — by  the  urine  being  plentiful  and 
albuminous,  or  scanty,  high  coloured,  and  loaded  with  the  usual 
salts, — and  indeed  by  most  of  the  symptoms  of  dropsy  generally. 
In  these  cases  the  effusion  seldom  takes  place  into  the  chest  till 
a  few  days  before  death,  rendering  the  agony  of  death  doubly 
painful  and  suffocating. 

When  the  effusion  is  moderate,  auscultation  gives  bronchial 
respiration,  some  mucous  rhonchus,  and  bronchophoni/y  and  occa- 
sionally that  condition  called  cegophony,  which  is  a  broken  sound 
like  the  bleating  of  a  goat,  or  the  notes  used  in  the  exhibition 
of  "Punch,"  and  which  is  heard  as  though  the  patient  was 
speaking  at  the  end  of  the  stethoscope,  but  not  through  it  This 
singular  phenomenon  is  heard  only  when  the  instrument  is  placed 
about  the  level  of  the  effused  fluid.  When  the  effusion  is  more 
considerable,  the  respii-ation  is  almost  tracheal, — ^there  is  neither 
hronchophony  nor  oegopluyiiy,  and  a  dull  sound  is  returned  over  a 
greater  part  of  the  chest.  Again,  if  the  patient's  chest  be  bared, 
there  is  no  expansion  on  the  side  of  the  seat  of  the  effusion,  the 
respiration  of  that  part  being  carried  on  altogether  by  the 
shoulders  and  diaphragm;  and  should  the  efiusion  be  excessive, 
the  affected  side  bulges  out,  as  in  empyema,  and  its  intercostal 
spaces  are  enlarged  and  prominent  If  air  exists  as  well  as  fluid, 
succussion  of  the  patient  gives  the  sound  of  the  splashing  of 
fluid,  and  sometimes  the  patient  can  produce  this  phenomenon  by 
shaking  his  body  himself. 

Diagnosis. — The  absence  of  pain  and  of  the  other  sjonptoms 
of  inflammation  distinguish  this  disease  from  aoxde  pleurisy. 
Should,  however,  the  pleurisy  be  chronic,  it  is  impossible  to  dis- 
tinguish the  two  diseases,  except  by  the  previous  history.  The 
diagnosis,  also,  between  hydrotltorax  and  ocdefiaa  of  ilie  lung  is  not 
always  easy. 

Prognosis. — Some  cases  of  hydrothonix  recover,  but  the  prognosis 
is  in  all  cases  extremely  grave  and  doubtful 
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Treatment. — The  treatment  of  tydrothorax  is  of  great  difficulty, 
from  the  many  causes  on  which  the  effusion  may  depend,  and  also 
from  the  almost  uniformly  intractable  natiu-e  of  the  disease.  The 
general  principles  of  the  medicinal  treatment  to  promote  absorp- 
tion of  the  fluid  have  been  given  under  the  section  on  the  treats 
ment  of  pleurisy;  and  it  only  remains  here  to  notice  the  gr^i 
facilities  afforded  for  the  removal  of  the  fluid  by  the  opemtion 
recommended  by  Dr.  Bowditch,  with  the  apparatus  devised  by 
Dr.  Morrill  Wyman,  of  Cambridge,  U.S.  The  apparatus  constats 
of  a  trocar  a  little  larger  than  the  ordinary  exploring  trocar, 
and  a  silver  canula,  with  a  stop-cock  in  silver,  as  light  and 
small  as  possible,  capable  of  being  connected  with  a  syringe  by 
an  intermediat-e  piece  of  brasSp  alao  provided  with  a  stop-cock, 
the  two  cocks  working  the  same  way,  and  acting  as  checks  upon 
each  other  Such  instruments  may  be  had  of  Mr*  Kemp,  Philo- 
sophical Instrument  Maker,  Infirmary  Street,  Edinbm^h ;  and  e 
drawing  of  the  instrument  may  be  seen  in  vol  xxiii,  p.  348,  of 
the  Avieri^a^i  Jmtrtial  of  Medicai  Science;  also  for  Jan.^  1863; 
also  vol  XX.,  Oct,  1850. 

During  the  operation  the  patient  should  be  seated,  when  pos- 
sible, sideways  on  a  chair,  or  astride  the  chair  with  his  face  to  the 
back  of  it;  or,  if  unable  to  rise,  he  ought  to  be  brought  so  that  tihe 
affected  side  may  be  made  to  incline  slightly  over  the  edge  of  the 
bed.  The  most  appropriate  spot  for  puncture  Is  between  the 
seventh  and  eighth,  or  the  eighth  and  ninth,  or  the  ninth  and 
tenth  ribs,  in  a  line  let  fall  from  the  lower  angle  of  the  scapula ; 
but  as  a  rule  let  the  trocar  be  introduced  as  low  down  as  possible^ 
consistently  with  the  safety  of  important  organs  in  the  chest  or 
abdomen.  The  exact  position  of  the  liver  and  spleen  must  be 
determined  first  in  every  instance.  Laennec  himself  once  trans- 
fixed the  diaphragm  and  pierced  the  liver,  and  that  throngh  the 
fifth  intercostal  space.  An  enlarged  liver  or  spleen  may  be 
detected  as  high  as  the  fifth  rib.  Dr,  Watson  once  witnessed  an 
operation  in  which  the  trocar  was  pushed  through  the  diaphragm 
into  the  spleen,  which  was  unusually  large.  The  patient  died  a 
day  or  two  afterwards  of  peritonitis.  Just  under  the  lower  angle 
of  the  scapula  is  a  spot  easily  reached,  and  where  the  muscles  are 
thin.  But  in  selecting  the  precise  intercostal  space  Dr.  Bowditch 
chooses  one  about  an  inch  arul  a  half  higher  than  the  line  on  a 
level  with  the  lowest  point  at  which  the  respirator}^  murmur  can 
be  heard   in  the  healthy  lung  of  the  opposite  pleural  cavity. 
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Having  pressed  the  forefinger  of  the  left  hand  deeply  into  the 
intercostal  space,  the  trocar,  with  its  canula,  should  be  plunged 
through  the  tissues  at  the  depressed  part,  keeping  as  near  as  pos- 
sible to  the  upper  edge  of  the  lower  of  the  two  ribs.  The  point 
of  the  instrument  should  be  raised  rather  than  depressed,  so  as  to 
avoid  injury  to  the  diaphragm,  liver,  or  spleen.  The  skin  need 
not  be  incised  before  puncture.  Having  withdrawn  the  trocar, 
leaving  the  canula,  the  double-valve  syringe  is  to  be  applied,  and 
the  effusion  slowly  drawn  away,  until  the  lung  has  undergone  as 
much  expansion  as  it  can  endure  with  safety.  This  will  be  indi- 
cated by  a  sense  of  dragging  distension  or  pain.  When  the  canula 
is  removed,  the  wound  contracts  and  closes  so  completely  that  no 
lint  or  dressing  is  required. 

In  the  hands  of  the  American  physician.  Dr.  Bowditch,  and 
Professor  W.  T.  Gairdner,  of  Glasgow,  and  Dr.  Budd,  of  London, 
this  operation  has  been  the  means  of  saving  many  Uvea  It  is 
comparatively  harmless,  gives  but  little  pain,  and  in  the  opinion 
of  these  eminent  physicians  it  is  an  operation  which  ought 
never  to  be  allowed  to  fall  into  disuse  by  the  profession.  The 
effect  of  the  operation  is  to  relieve  the  mind  as  well  as  the 
lung  of  the  patient  from  great  oppression.  Although  before 
the  operation  he  is  quite  weak,  he  is  often  able  after  it  to  get 
up  and  walk.  Digestion  becomes  at  once  improved,  and  strength 
is  rapidly  regained.  The  cough,  however,  is  apt  to  augment 
during  the  first  few  days;  the  pulse  also  retains  its  quick* 
ness;  friction-sounds  occasionally  become  developed;  and  several 
months  may  elapse  before  the  vesicular  murmur  becomes  properly 
re-established  in  the  lung. 

Whenever  the  pleural  cavity  has  become  distended  with  fluid, 
and  the  dyspnoea  is  great,  Dr.  Bowditch  recommends  operation 
without  delay.  When  thus  performed  early,  it  prevents  a  long 
and  tedious  illness,  and  future  contraction  of  the  chest.  It  sliould 
also  be  resorted  to  in  all  chronic  cases  when  the  effusion  does  not 
disappear  after  a  reasonable  time  and  the  use  of  appropriate 
remediea  Dr.  Bowditch  has  performed  the  operation  150  times  on 
75  persons,  and  has  seen  it  done  in  10  other  cases.  Out  of  the  75 
cases,  29  recovered  completely,  and  apparently  in  consequence  of 
the  operation,  which  was  generally  performed  after  severe  sjonp- 
toms  had  set  in;  and  in  all  these  cases  the  ta[)ping  seemed  to  be 
the  first  step  towards  recovery.     In  26  of  the  75  cases  the  fluid 
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obtained  at  tlie  first  tapping  was  serum;  and  21  of  tbese  caMfi 
made  good  recoveries.  If  tlie  fluid  afterwards  became  pitruUnt, 
an  almost  certain  fatality  attended  ancli  a  change*  Of  6  such 
cas€5,  4  died;  and  the  two  otliera  were  likely  to  die  when  Dr. 
Bowditcb  wrote.  In  24  of  the  75  caaes,  pits  flowed  at  the  first 
tapping;  and  7  of  thc^e  recovered,  and  7  died.  In  such  eases 
relief  is  always  obtained;  but  the  tendency  retuains  to  a  fistulous 
opening,  or  to  phthiBia.  If  the  fluid,  at  the  first  tapping,  b 
sanguinolent,  thin,  and  of  a  dark  red  colour,  not  coagulating^  it 
forebodes  an  almost  certainly  fatal  reKult;  and  is  generally  asso- 
ciated with  some  maJignant  disease  of  the  lung  or  pleura*  Of  7 
such  cases,  6  died;  and  the  seventh  was  stiU  lingering  when  Dn 
Eowditch  wrote,  A  mixture  of  bloody  purulent  fluid  at  the  first 
operation  is  usually  fatal.  A  fetid  gangrenous  fluid  ia  very  rare, 
18  obviously  of  bad  omen,  and  betokens  gangrene  of  the  pleura 
and  lung. 

The  operation  may  require  to  be  repeated.  Dr.  Bowditch  has 
done  it  eight  tivies  in  six  weeks  to  tlie  same  patient — himself  a 
physician.  One  lady  he  tapped  jiine  fimm  in  eight  months  and  a 
half,  commencing  when  she  was  four  months  and  a  half  pregnant, 
and  when  ortbopncea  was  threatening  death.  She  was  delivered 
of  a  living  child  at  the  full  time,  and  recovered.  In  one  remarkable 
ciise  a  youth  had  obscure  symptoms  for  nine  months.  Dn  Bow* 
ditch  recognized,  by  the  physical  aigns^  ^*  latent  pleurisy,"  or 
*' idiopathic  hydrothorax/'  as  some  may  style  it  Four  pints  of 
fluid  were  removed  at  one  time,  and  the  lung  was  fully  expanded 
in  forty-eight  hours.  In  three  weeks  the  patient  was  well,  and 
he  continued  so. 

Dr.  Bowditch,  in  a  letter  to  Dr.  Gairdner,  thus  states  the  general 
results  to  which  he  has  arrived  in  the  use  of  this  openition 
{Clinical  Medicine,  p^  720): — "  I  now  never  operate  unless  I  find 
gome  distension  or  rounding  out  of  the  chest,  and  filling  up  of  some 
of  the  intaixM)stal  spaces,  so  that  the  chest  presents  a  unifomt 
curve,  and  not  alternate  depressions  and  elevations^  as  in  the 
lieiiltliy  chest  I  operate  under  the  following  drcumetances  when 
I  feel  certain  there  is  fluid  :^ 

**1.  When  there  b  eetwre,  permmiemt  dyspnmi — ortkopncta^-- 
however  acute  the  disease,  if  I  find  fluid  filling  the  pleura!  cavit}*, 
or  nearly  filling  it 

**  2«  When  there  are  occasional  attacks  of  orlhopnmi,  threatcnini 
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death,  even  if  there  be  not  sufficient  to  fill  more  than  half  of  the 
cavitj'-.  If  the  fluid  seems  to  be  the  cause  of  the  dyspnoea,  I 
operate,  because  occasionally  I  have  lost  a  patient  when  waiting 
for  more  extensive  physical  signs.  This  rule  I  apply  to  acute  and 
chronic  cases. 

"3.  I  use  the  trocar  after  three  or  four  weeks  of  ineffectual 
treatment,  without  any  absorption  being  produced. 

"4.  In  chronic  idiopathic  hydrothorax,  a  latent  pleurisy,  with 
simply  physical  signs  to  indicate  extensive  effusion,  but  when  the 
rational  signs  are  either  very  slight  or  none  at  all,  save  a  general 
malaise  and  weakness.^' 

In  the  experience  of  Dr.  Watson  the  operation  of  paracentesia 
thoixLcis  in  simple  pleurisy  is  not  to  be  performed  unless  the  life 
of  the  patient  is  in  jeopardy — that  is,  in  cases  "in  which  the 
effusion  continues  and  increases,  and  the  side,  instead  of  shrinking, 
enlarges;  the  functions  of  the  lung  on  that  side  are  entirely 
abolished;  nay,  the  use  of  the  remaining  lung  is  greatly  interfered 
with,  by  the  pushing  over  of  the  mediastinum;  and  the  patient 
is  in  imminent  danger  of  suffocation."  In  such  cases  the  oppressed 
lung  must  be  relieved  by  ^'letting  tJte  fluid  out"  (Watson's 
Lectures,  4th  edit,  vol  ii,  p.  128).  Again,  he  writes,  "life  is 
plainly  in  jeopardy  when  the  vital  functions  of  the  lungs  or  of 
the  heart  are  greatly  hindered;  when  symptoms  present  them- 
selves of  approaching  death  by  aprusa  or  by  syncope.  If  we  dis- 
cover no  cause  for  those  symptoms  except  the  increasing  pressure 
of  liquid  pent  up  in  the  pleura,  we  are  warranted  in  ascribing 
them  to  such  pressure,  and  bound  to  act  upon  that  persuasion." 
Also,  if  death  by  asthenia  appears  inevitable,  the  patient  losing 
ground  from  day  to  day,  and  when  all  other  means  of  getting 
rid  of  the  pent-up  fluid  have  failed,  the  patient  should  not  be 
denied  the  chance  which  the  operation  affords.  Also,  "whenever 
the  effused  liquid  consists  of  pus,  it  should  be  let  out"  (L  c., 
p.  130). 

Now,  with  the  arrangements  of  Dr.  Bowditch's  syringe,  we 
are  enabled  to  remove  fluid  before  the  false  memhrane  thickens 
over  the  compressed  lung,  and  so  makes  it  difficult  to  expand 
again.  The  trocar  and  small  canula  take  the  place  of  an  ex- 
ploring needle,  which  Dr.  Watson  does  not  object  to  use,  regard- 
ing its  use  as  a  "minor  diagnostic  puncture;"  and  if  the  lung 
is  not  covered  by  an  inexpaxmhle  false  membrane,  it  will  gradually 
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expand  a;^  the  fluid  m  withdrawn,  the  operation  being  done  i 
the  greatest  slowness  possible. 

By  the  peculiar  constmction  of  the  exhausting  syringe  Dr. 
Bowditeh  has  been  enabled  to  evacuate  the  chest  much  niore 
conipleLely  than  by  any  other  ractliod,  and  to  prevent  entirely 
(and  with  absolute  certainty)  the  admissiau  of  air.  "It  appctiin* 
to  me/'  says  Bn  Gairdner,  "to  be  in  eveiy  respect  an  im- 
provement so  important  that  it  may  be  said  to  o]ien  up  a 
new  history  for  the  opemtion  of  jiaraceutmis  tlioiucis;  and 
I  trast  it  will  receive  in  this  country  the  attention  which 
is  due  to  it"  {CLinicai  Medicine,  p.  380).  On  the  other  hand^ 
and  by  Dr.  Bowditcli's  own  showing,  it  does  not  appear  tJiai 
the  entrance  of  air  into  the  oivity  of  Uie  pleura  produce®  dan- 
gerous symptoms.  He  baa  never  found  this  to  be  the  case,  evea 
when  air  has  been  pumped  into  the  chest.  Why,  therefore, 
resort  to  so  elaborate  an  aiTangement  of  stopH3oek8,  syringes,  and 
catmlsB,  and  tubes?  Bn  Fuller  regards  such  instruments  ii;9 
practically  inoperative.  "The  lung/'  he  says,  *'is  seldom  able 
to  eximnd  freely  at  once;  and  as  the  chest-walls  will  not  yield 
beyond  a  certain  point,  air  must  he  allowed  to  find  ingress  into 
the  pleural  cavity,  or  the  fluid  would  not  flow  out  I  have  seen 
two  of  the  most  perfect  of  these  stop-cock  instruments  employed, 
and  so  long  as  precautions  were  taken  to  exclude  air  from  Oia 
pleura,  so  long  they  failed  to  draw  off  more  than  a  few  ounces  of 
the  fluid:  directly  air  was  admitted,  the  liquid  flowed  thmugh 
them  freely.  Theref^:>re,  however  desirable  it  may  be,  theoretically, 
to  exclude  air  from  the  pleura,  it  is  practically  impoasible  to  do  so 
if  we  wish  to  relieve  our  patient**  (FulleI,  L  c,  p  192).  But 
Dr»  Fuller  agiees  in  the  view  that  *'when  acute  inflammatory 
action  has  subsided,  the  admission  of  air  does  not  necessarily  ex- 
cite suppumtive  action  of  the  pleui-a, — nor  is  it  found  to  interfei-e 
with  the  re-espansion  of  the  lung.  He  beUeves  that  the  lung  ia 
very  alow  in  regaudng  its  due  expansion — more  than  five  day& 
Yet  he  agrees  also  tliat  every  precaution  should  he  taken  to  pre- 
vent admission  of  air  (as  it  is  ceiiainly  conducive  to  suppurative 
inflammation),  when  the  grooved  needle  baa  shown  that  the 
etfased  liquid  is  serous  (I.  e,  p.  193).  Hence,  I  think,  we  come 
back  to  Bowditch's  plan  as  the  best,  "  When,  on  the  contrary, 
the  grooved  needle  has  praved  the  existence  of  pus,"  Dr  FuUt^ 
believer  ''that  the  admisiiion  of  air  is  not  of  the  slightest  imiior- 
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tance."  But  here,  again,  we  know  that  pus  formed  internally, 
and  not  in  contact  with  air,  undergoes  changes  when  exposed  to 
air,  which  renders  it  not  less  imperative  that  we  should,  if  pos- 
sible, prevent  its  admission;  therefore,  if  the  lungs  are  not  bound 
down  by  adhesion,  or  prevented  from  expanding  by  the  thickness 
of  the  false  TneTnbrane  which  covers  it,  here  again  Bowditch*s 
syringe  and  stop-cocks  enable  the  fluid,  even  when  purulent,  to  be 
withdrawn  without  air  being  admitted. 

But  when  air  has  been  admitted,  and  when  the  fluid  within 
the  cavity  of  the  chest  has  become  changed  thereby — is  purulent 
and  perhaps  fetid — ^the  evacuation  of  the  contents  by  "drainage" 
seems  the  most  efficient  remedy.  This  operation  consists  of  intro- 
ducing, through  the  opening  made  in  the  chest  for  removing  the 
fluid,  "a  fine,  long  iron  probe,  somewhat  bent."  It  "is  then  directed 
towards  the  lower  and  back  part  of  the  pleural  cavity,  the  lower 
the  better.  If  the  end  of  the  probe  be  made  to  press  against  the 
side  of  the  thoracic  walls,  it  can  be  felfc  from  the  outside,  through 
the  intercostal  spaces,  though  perhaps  obscurely,  owing  to  thick- 
ness and  toughness  of  the  false  membrane.  The  lowest  and  most 
appropriate  site  in  which  the  probe  can  be  felt  having  been 
selected,  an  incision  is  made  upon  the  end  of  the  probe,  which  is 
then  brought  through  the  opening  thus  made.  A  strong  piece  of 
silk  thread  is  passed  into  the  eye  of  the  probe,  and  drawn 
through  the  two  openings,  and  the  drainage  tube — an  india  rubber 
tube,  perforated  at  frequent  intervals,  in  the  way  recommended 
by  Chassaignac  for  the  treating  of  sinuses — being  firmly  tied  to 
one  end,  is  then  drawn  through  by  means  of  the  silk ;  the  ends 
of  the  tube  are  then  tied  together,  and  the  opei-ation  is  complete. 
.  .  .  The  openings  in  the  chest- walls  are  thus  always  free;  the 
matter  is  discharged  drop  by  drop  as  it  forms,  so  that  if  the  tube 
be  suitably  placed,  there  is  never  any  collection  of  pus  in  the 
thorax;  no  time  is  given  for  decomposition,  and  the  pus,  there- 
fore, is  discharged  in  a  healthy  and  pure  state,"  (Goodfellow  and 
De  Morgan,  in  Med.-Chir.  Trans.,  vol.  xlii.)  These  are  just  the 
conditions  required  in  cases  of  empyema;  and  by  means  of 
such  a  tube  fetid  fluid  may  be  got  rid  of,  and  the  cavity  of  the 
pleura  washed  out  with  warm  water,  containing  a  weak  solution 
of  i)eTmian(janate  of  potash  (Condy*s  fluid),  of  the  strength  of 
two  fluid  drachms  to  the  pint  of  water  (Fuller).  Dr.  Watson  is 
also  of  opinion  that  if  the  corrupt  and  coiTupting  mass,  in  two 
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cases  which  he  cites,  had  been  duly  removed,  the  patienta  wodd 
hftve  had  a  much  better  chance  of  life.  With  such  a  tube  And  a 
nyrmga,  offensive  gases  and  fluids  may  be  got  rid  o£ 
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definition, — A  collection  of  air  or  gas  in  Hw  mtiiy  of  the  jifetcitt, 
geiwrally  co-exiMing  imthfiuid  in  the  aame  catnip ^  when  the  0on- 
diiion  is  mrtiefinies  termed  bydro-pDeumothorax. 

Pattiology. — Such  a  collection  of  gas  or  air  witbiii  the  cavitjr 
of  the  pleura,  on  either  or  both  sides,  occurs  und^  aay  oi  tlie 
following  conditions  (FulleEj  L  a,  p.  199): — 

1,  When  no  communication  exists  between  the  pleura  and  tin* 
erual  air,  it  is  then  presumed  to  be  due  either  to  the  spontane- 

bus  evolution  of  gas  from  decomposing  fluid  in  the  pleura^  from 
gangrene  of  the  pleural  membrane,  or  from  the  secretion,  genem* 
tion,  or  exhalation  of  air  from  the  pleum — a  phenomenon  of 
dfjubtful  occurrence  per  se. 

2,  When  a  commimication  takes  place  between  the  pleutB  and 
the  alimentary  canal,  as  in  cases  of  softening  and  pcrfomtion  of 
the  ce80|>liagus  or  stomach. 

3,  When  a  communication  occurs  between  the  pleura  and  the 
fltmoBphere,  through  an  opening  in  the  chest-wall,  the  reimli  of 
penetratiog  wounds  of  the  thorax  or  of  parietal  abscess. 

4,  When  a  communication  occurs  between  the  pleura  and  tlif 
bronchi;  either  the  result  of  vioUtwe,  rupturing  the  lung-sub- 
stance, and  tearing  the  pulmonary  pleura;  or  the  result  ofdisease^ 
lousing  perforation  of  the  pulmonary  pleura  from  without  in- 
wards, as  in  cases  of  empyema;  or  from  within  outwards,  by 
ulceration.  Such  ulceration  may  be  due  to  tub^milous  di^m$$t 
to  hydatid  cysts,  mncerous  guyjwtha,  jytt^^mmile  gangrene^  mda- 
static  abscess,  or  ImnuhtaJl.  glaml  abscess;  or,  lastly,  the  lesiou 
may  be  the  consequence  of  emphysema^  or  pulTtimuiry  a/x^p/ejcy, 
or  minute  bronchial  al>scess<>s  pGrforating  the  lung  during  the 
course  of  ty|)boid  fever  (Gairdneh). 

Numerous  C4ises  of  pneumothorax  are  to  be  met  with  from  the 
bursting  of  a  pulmonary  ca\4ty — during  inspiration;  or  from  the 
opening  of  a  pleural  effusion  into  the  lung.  Indeed,  tubercular 
ulceration  of  the  pulmonary  pleura  is  the  efiicient  cause  of  pnewuu> 
thorax  in  90  per  etnt  of  the  cases  m  whidi  mr  is  found  in  tie 
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pleura  (Walshe,  Fuller).  Cases,  also,  are  on  record  of  pneumo- 
thorax ending  in  recovery,  with  remarkable  absence  of  bad  symp- 
toms. Such  a  case  has  been  described  by  Dr.  Thorbum  (Brit 
Med.  Journal,  June  2,  1860),  and  is  probably  a  unique  example  of 
pneumothorax  occurring  in  a  previously  healthy  man,  and  ter-* 
minating  in  a  recovery  virtually  complete,  running  its  course 
"without  fever,  and  with  singularly  little  pain  or  dyspnoea.  Dr. 
Gairdner,  also,  in  commenting  on  Dr.  Thorbum's  case,  observes 
that  the  acute  and  terrible  symptoms  so  characteristic  of  pneumo- 
thorax in  typical  cases  are  occasionally  absent  individually,  or  at 
least  not  of  diagnostic  value  absolutely.  The  disease,  therefore^  is 
one  which  may  be  overlooked  in  such  cases  where  the  symptoms 
are  so  latent  that  the  date  of  invasion  cannot  be  determined;  and 
instances  of  the  occurrence  of  pneumothorax  being  marked  by 
the  severe  sufferings  caused  by  another  disease,  are  so  common  as 
to  be  now  well  known  (Qairdneb).  Cases  of  phthisis  which  do 
not  seem  to  depart  from  their  ordinary  course,  yet  during  the 
course  of  which  aggravations  are  apparent,  are  just  the  kind  of 
cases  in  which  we  may  find,  on  examination,  the  pleura  of  one 
side  more  or  less  filled  with  air,  but  in  which  no  date  can  be 
assigned  to  the  pneumothorax,  which  has  thus  been  detected 
at  a  period  more  or  less  remote  from  its  actual  occurrence 
(Gairdner,  L  a,  p.  391).  To  detect  the  existence  of  any  minute 
opening  in  the  pleura  after  death,  the  side  of  the  chest  affected 
should  be  filled  with  water,  and  if  the  lung  is  then  gently  in- 
flated, bubbles  of  air  will  escape  if  a  perforation  exists,  however 
minute.  It  commonly  occurs  in  the  area  comprised  between  the 
third  and  sixth  ribs  (Walshe,  Fuller,  Chambers),  "motion being 
greater  there  than  in  any  other  part  of  the  chest,"  and  therefore 
the  pleura  is  less  likely  to  be  protected  by  ailhesious  there. 

Symptomfl. — The  signs  of  pneumothorax  are  marked  deficiency 
of  respiratory  murmur,  without  dull  percussion,  and  with  metallic 
phenomena  such  as  "  a  clear,  mixing  click,  as  of  water  dropping 
into  a  well"  (tintement  mitallique),  audible  with  almost  every 
inspiration,  and  succussion  sound  in  a  more  or  less  well-marked 
degree.  Nevertheless,  "it  is  extremely  difficult,"  as  Dr.  Gairdner 
observes,  "to  say  precisely  what,  in  the  present  state  of  science, 
constitutes  complete  evidence,  in  a  clinical  sense,  of  the  existence 
of  air  in  the  cavity  of  the  pleura.  The  combination  of  very 
marked  deficiency  of  respiratory  murmur,   with  very  marked 
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euphonic  respiration  or  metallic  tinkling,  would  probably  be 
accepted  by  the  sceptical  critia" 

These  phenomena  only  present  themselves  when  the  pneumo- 
thoi-ax  is  very  extensive;  and  such  cases  rarely  occur  except  in 
conjunction  with  pulmonary  tuberculosis,  when  it  is  generally 
fatal  "  Pain  may  be  only  moderate  in  degree,  or  not  character- 
istic. Dyspnoea  may  be  merged  in  a  more  chronic  affection  of  the 
chest;  fever  may  hardly  be  observed  amid  the  hectic  of  phthisis 
or  of  empyema;  while  the  more  special  sensation  of  rupture, 
alluded  to  by  some  authorities,  and  the  suddenly-felt  rush  of 
fluid  or  of  cold  air  into  the  chest,  as  described  by  others,  are 
certainly  quite  as  often  absent  as  nof*  (Gairdneb,  L  c,  p.  387). 

The  signs  of  water,  as  well  as  air  in  the  chest,  may  be  discovered 
within  a  few  hours  after  the  presence  of  air  has  excited  sufficient 
irritation  to  establish  the  pleuritis  and  serous  effusion. 

''The  general  symptoms  in  typical  cases  are  comprised  in 
physical  distress  and  mental  anxiety,  as  expressed  in  the  coun- 
tenance. The  complexion  is  pale  and  dusky,  and  the  lips  more 
or  less  livid.  The  voice  is  weak;  the  skin  moist,  and  often 
covered  with  a  cold,  clammy  perspiration;  the  pulse  is  quidc  and 
feeble,  and  the  respiration  is  extremely  hurried"  (Fuller,  L  a, 
p.  20*). 

The  physical  signs  in  typical  cases  comprehend — 

''Convexity  of  the  affected  side,  with  obliteration,  widening,  and 
even  bulging  of  the  intercostal  spaces,  immobility  or  dimimshed  move- 
ment of  the  cbest-walls,  and  inaction  or  diminished  movement  of  the 
intercostal  muscles,  contrasting  forcibly  with  the  increased  play  of  the 
opposite  side  of  the  chest  and  the  energy  of  its  intercostal  action. 
Palpation  informs  us  that  vocal  fremitus  is  diminished  or  altogether 
annihilated;  that  the  intercostal  spaces  are  more  than  usually  elastic 
or  resilient;  and  that  the  heart  is  more  or  less  displaced.  Mensuration 
confirms  our  impression  respecting  enlargement  of  the  affected  side, 
and  the  increased  width  of  the  intercostal  side.  Percussion  elicits  a 
clear  tympanitic  resonance,  which  sometimes  changes  its  character, 
and  becomes  amphoric,  and  of  a  metallic  quality  over  the  trachea  and 
lai^r  bronchi  .  .  .  and  the  area  of  clear  resonance  on  percussion 
may  extend  considerably  beyond  its  normal  limits,  as  the  mediastinum, 
the  heart,  and  the  diaphragm  are  more  or  less  displaced  .  .  . 
Auscultation  furnishes  different  results,  according  as  the  amount  of  the 
effused  air  is  laiger  or  smaller.     If  the  quantity  of  air  be  small,  the 
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respiration-sounds  are  weak  and  distant,  and  the  vocal  resonance  is  weak; 
if  it  be  great,  so  that  the  lung  is  thoroughly  compressed,  the  respiratory 
sounds  and  the  vocal  resonance  are  almost  or  altogether  absent,  except 
in  the  interscapular  region,  at  the  root  of  the  larger  bronchi,  where  dif- 
fused-blowing  respiration,  and  diffused  but  loud  vocal  resonance,  may 
still  be  audible"  (Fuller,  L  a,  p.  204). 

Certain  signs  resulting  from  the  co-existence  of  air  and  serous 
or  other  fluid  in  the  same  cavity,  which  are  not  met  with  either 
in  pleurisy  or  pneumothorax,  when  they  exist  independently 
of  each  other,  occur  with  and  are  characteristic  of  the  com- 
bined condition  named  hydro-pneumothorax.  These  are  described 
by  Dr.  Fuller  as  follows: — (1.)  Fluctuation,  which  is  felt  by  the 
patient  as  well  as  by  the  observer,  when  the  patient  s  body  is 
abruptly  jerked  or  shaken ;  (2.)  A  ringing,  splashing  sound — the 
succussion  sound  of  Hippocrates — ^which  is  heard  under  the  same 
circumstances ;  (3.)  A  remarkable  metallic  tinkling,  which  some- 
times accompanies  succussion  of  the  patient,  but  which  is  also  apt 
to  accompany  cough  or  inspiration,  or  a  sudden  change  in  the 
patient*s  posture  (L  c,  p.  205). 

PrognoslB. — When  it  affects  the  whole,  or  nearly  the  whole,  of 
one  side  in  tubercular  disease,  it  is  usually  fatal  after  periods  vary- 
ing from  minutes  to  weeka  Limited  pneumothorax,  however,  is 
less  fatal,  as  in  cases,  for  example,  in  which  the  lung  gives  way  by 
a  mere  pin-hole  perforation,  but  the  pre-existence  or  rapid  forma- 
tion of  adhesions  limits  the  escape  of  air  to  a  part  only  of  the 
cavity,  and  the  pin-hole  opening  is  sealed  up.  Pleurisy  in  such 
cases,  therefore,  in  relation  to  pneumothorax,  is  not  to  be  regarded 
as  a  fatal  complication,  but  as  a  healing  power  (Gairdneb,  L  c., 
p.  396),  the  formation  of  adhesions  often  anticipating  perforation 
of  the  pulmonary  pleura  in  cases  of  tubercular  phthisis.  These 
adhesions  limit  the  escape  of  air,  prevent  the  utter  collapse  of  the 
lung  when  air  does  escape,  and  so  maintains  to  some  extent  the 
function  of  the  lung,  which  otherwise  would  be  destroyed  as  a 
consequence  of  such  collapse.  Prognosis  is  most  unfavourable  in 
perforation  cases,  resulting  from  disease  in  the  tissue  of  the  lung, 
as  contrasted  with  the  more  favourable  prognosis  in  traumatic 
cases,  in  which  the  chest-walls  are  wounded,  but  in  which  the 
lung  is  not  wounded.  And  those  cases,  carter  is  paribus,  are  most 
apt  to  run  an  untoward  course  where  there  is  great  accumulation 
of  air  and  great  displacement  of  the  thoracic  organs  (Fuller). 
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Treatment — Puncfcuring  the  chest- walls,  to  relieve  tension,  may 
give  temporary  relief,  by  allowing  the  air  to  escape;  but  as  the 
relief  is  only  temporary,  the  operation  ought  only  to  be  done  in 
cases  where  the  dyspnoea  is  urgent,  and  the  displacement  of  the 
viscera  such  as  demands  that  relief  which  the  operation  is  calcu- 
lated to  give.  Otherwise  the  treatment  of  pneumothorax  is  best 
conducted  by  small  doses  of  morphia — i.  e.,  stimulant  doses — ^fre- 
quently repeated,  combined  or  not  by  cether,  or  alcohol  in  small 
doses,  with  a  view  to  overcome  collapse,  relieve  dyspnoea^  and 
subdue  pain.  When  re-action  follows  the  collapse,  as  indicated  by 
heat  of  skin,  strength  and  hardness  of  the  piilse,  soreness  and 
pain  of  the  affected  side,  local  blood-letting  by  leeches,  with  saline 
aperients,  may  be  used  if  the  strength  of  the  patient  warrants  such 
a  line  of  treatment.  Turpentine  and  poppy  fomentations,  followed 
by  blisters,  are  also  indicated  if  life  is  sui&ciently  prolonged  afler 
the  primary  inflammatory  symptoms  are  subdued.  In  other 
respects  the  treatment  is  similar  to  that  stated  under  pleurisy. 


INFLAMMATION  OF  THE  BRONCBlA—BronehitU. 

Definition. — Inflammation  of  the  air-passages  leading  to  the 
pulmonary  vesicles,  characterized  by  hoarseness,  moderate  cough, 
heat  and  soreness  of  the  chest  anteriorly — symptoms  which  are 
more  and  more  intense  according  to  the  severity  of  the  disease. 
The  cultural  TYvacovs  secretion  is  at  first  arrested,  hut  subsequently 
it  becomes  increased  in  amount  and  altered  in  quality,  tending 
to  assume  the  corpuscular  chara^cter. 

Pathology  and  Morbid  Anatomy. — ^The  mucous  membrane  lining 
the  bronchial  tubes  may  undergo  the  inflammatory  process,  fol- 
lowed by  results  peculiar  to  the  texture  of  the  part  afiected. 

In  difliise  bronchitis  we  find  the  inflamed  portions  of  the  mucous 
membrane  of  a  deep  venous  red,  and  this  redness  may  be  general 
or  partial,  in  spots,  streaks,  or  arborescent  forms.  The  more 
asthenic  the  inflammation,  or  the  more  feeble  and  cachectic  the 
patient,  the  more  livid  and  purple  is  the  redness.  The  secretion 
of  the  tubes,  at  flrst  arrested,  is  eventually  increased  in  quantity 
and  variously  altered  in  quality.  It  becomes  thin,  watery,  and 
frothy,  and  subsequently  thicker  and  more  consistent,  assuming 
the  appearance  of  pus.  .  (See  vol.  L,  pp.  80-90.) 

Abortive  or  young  epithelial  cells,  loaded  with  serous  effusions, 
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and  losing  their  vital  cohesion  with  the  basement  membrane,  are 
rapidly  and  easily  discharged,  constituting  the  thin,  watery,  frothy, 
serous  expectoration  of  bronchitis  in  its  early  stage.  Fibrinous 
exudation  subsequently  abounds,  and  the  expectoration  becomes 
tenacious  and  more  opaque,  and  even  pus-like.  In  a  very  few 
cases  lymph  is  thrown  out,  forming  a  false  membrane  or  cast  of 
the  bronchial  tubea     (See  under  "  Character  of  Sputa.'*) 

Since  Dr.  Baillie  first  described  and  figured  these  tubular 
expectorated  products,  cases  have  been  minutely  described  by 
many  observers,  and  especially  by  Dr.  T.  Peacock,  of  St.  Thomas's 
Hospital,  in  the  Tranaactioud  of  the  Pathological  Society  of  Lon- 
don. Figures  of  such  casts  are  also  to  be  seen  in  the  description 
of  a  case  published  by  him  in  The  Medical  Times  and  Gazette  for 
1854,  p.  659.  Such  a  form  of  bronchitis  is  known  and  described 
by  the  various  names  o{  plastic  hronchitisy  bronchitis  crouposa,  or 
bron£hit4  pseudo-membraneuse. 

Occasionally,  it  has  also  occurred  that  the  expectoration  of 
bronchitis  is  of  a  very  fetid  character,  so  that  the  case  simulates 
gangrene  of  the  lunga  An  instance  of  this  description  (with 
other  analogous  cases)  has  been  carefully  described  by  Dr.  Lay- 
cock,  Professor  of  the  Practice  of  Medicine  in  the  University  of 
Edinburgh.  A  chemical  analysis  of  the  expectoration  in  this 
case  demonstrated  the  presence  of  butjpnc  and  acetic  acids;  and 
the  odour  was  characteristic  of  the  butyrates  of  ethyl  It  re- 
sembled the  smell  of  the  May-flower  or  apple  blossoms,  but  was 
combined  with  an  odour  of  faeces  (Med,  Times  and  Gazette,  May, 
1857,  p.  480). 

In  a  small  number  of  cases  ulceration  of  the  bronchial  mem- 
brane occurs  from  within  outwards,  frequently  associated  with 
dilatation  of  the  bronchial  tubes,  and  constituting  characteristic 
bronchial  abscesses. 

Many  authora  affirm  that  the  bronchial  membrane,  when  in- 
flamed, is  thickened,  and  more  particularly  at  the  points  of 
division  of  the  tubes,  and  that  the  vaiious  abnormal  sounds 
depend  on  the  degree  of  thickening  of  this  membrane,  slight 
alterations  of  diameter  producing  great  alterations  of  sound. 
Andral  even  says  that  the  mucous  membrane  of  the  smaller 
bronchi  may  be  so  thickened  as  to  cause  a  complete  obstruction. 
This  thickened  state  of  parts,  however,  is  very  difficult  to  demon- 
strate, and  the  difierent  sounds  so  often  heard  in  bronchitis  are 
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with  much  more  reasan  ascribed  to  spasmodic  coDtractioii  of  the 
circular  fibres;  and  thei'e  are  good  grounds  for  belie\iiig  that  a 
partial  apasm  of  the  tubes  is  in  all  cases  connected  with  brondiitU^ 
especially  in  its  early  stageB;  and  which  is  also  the  chief  cause 
of  the  narrowing  of  the  tubes  at  particular  pointSi  in  oonneetion 
with  sonorous  and  sibilant  r&les. 

The  bronchitis  may  affect  one  lung^  or  both  lungs^  or  a  part  of 
a  lung,  and  the  upper  lobes  are  moi"e  commonly  affected  than  the 
lower  ones.  The  larger  bronchi  are  also  supposed  to  be  more 
commonly  infianied  than  the  smaller  onea  Hence  it  is  that  the 
moi"e  marked  primary  effects  of  bronchitis  are  most  obvious  in  lite 
bronchi  towards  the  roots  of  the  lungs ;  while  the  secondary 
effects  which  are  apt  to  follow  a  prolonged  or  severe  attack^  such 
as  vemcular  empkyseina,  are  mostly  developed  towards  the  pletml 
surfaces  of  the  lungs,  and  eapeciaUy  towards  those  sur£sboes  most 
directly  under  the  influence  of  the  expansion  of  the  more  move- 
able portions  of  the  thoracic  parietes. 

A  re*4ult  of  bronchitis  which  in  its  morbid  anat^3my  may  be 
mistaken  for  the  tubci-cle  of  pulmonary  phthisis  has  been  recently 
demonstrated  by  Zenker,  of  Diesden.  It  is  described  as  catarrhil 
induration  of  the  pulmonary  air- vesicles,  by  the  aeeumulation  of 
epithelium  carried  into  them  from  the  adjoining  smaUer  bronchi^ 
and  which  eventually  fills  up  and  consolidates  the  vesicular 
structure  of  the  lung  where  this  takes  place.  Zenker  is  one  who 
does  not  believe  in  the  possession  of  epithelium  by  the  ftir-vesdcles; 
and  the  tortuous  vessels  seen  in  theiu  like  vaiicose  veins,  espe- 
cially in  stenostH  of  the  mitral  valve,  he  regards  as  the  normal 
state  of  vessels  which  are  naked  and  uncovered  by  epithelium- 

One  most  direct,  invarialjlej  and  important  result  of  bron- 
chitis in  the  adult  has  been  demonstrated  by  Professor  W*  T. 
Gairdner,  He  has  shown  by  most  ample  evidence  that  con- 
densation of  the  vesicular  substance  of  the  lung,  of  a  peculiar 
typej  occurs  as  a  result  of  mucous  or  other  obstruction  in  the 
air-tubes  leading  to  the  condensed  portion.  He  lias  shown  that 
such  a  condensation  is  most  apt  to  occur  in  bronchitis  associated 
with  asthenia,  although  in  such  cases  the  amount  of  obstruciioa 
m^y  be  small,  as  in  patients  debilitated  by  disease  or  by  Bgs^ 
Such  condensation  is  produced  by  collapse  of  the  pulmonary 
vesicles,  the  boundaries  of  this  local  condensation  being  distin<^ly 
mapped  out  by  the   interlobulai'  divisions  of   the    pulmonary 
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lobules  implicated  Such  collapse,  when  extensive  and  sudden,  is 
not  only  a  frequent  cause  of  death,  but  at  the  same  time  it  is  a 
fleeting,  temporary  condition  of  immense  frequency,  and  which  it 
is  important  practically  to  distinguish  from  the  condensation  of 
pneumonia. 

The  morbid  anatomy  of  bronchitis,  which  an  examination  of 
the  air-passages  discloses,  shows  that  obstruction  in  the  tubes 
may  be  due  to  fluid  mucus,  or  even  to  solid  fibrinous  coagula,  or 
more  or  less  prolonged  spasm  of  the  circular  muscular  fibre,  and 
that'  such  obstructions  tend  to  the  production  of  pulmonary 
collapse;  and  if  the  obstruction  be  considerable  and  persistent, 
large  portions  of  the  lung  may  be  emptied  completely  of  air 
in  the  course  of  a  few  hours.  The  mechanism  by  which  a 
mechanical  obstruction,  such  as  mucous  fluid  or  more  solid  sub- 
stances, brings  about  this  collapse,  appears  sufficiently  obvious 
when  it  is  observed  that  such  obstruction  is  never  absolutely 
complete.  The  air  gradually  finds  its  way  out  by  the  edges  of 
the  obstructing  substance,  impacted  as  it  is  more  or  less  in  a 
series  of  diminishing  tubes  such  as  the  bronchi,  and  acting  the 
part  of  the  ball- valve  of  a  syringe,  so  that  when  the  obstruction 
is  driven  onwards  towards  the  narrower  tubes  by  the  force  of 
inspiration,  occlusion  is  more  or  less  perfect  only  in  the  one 
direction.  The  expiratory  force,  however,  so  long  as  there  is  air 
in  the  vesicles,  constantly  tends  to  dislodge  the  obstructing  body 
by  pushing  it  towards  the  wider  end  of  the  tube.  While,  there- 
fore, the  entrance  of  the  air  is  constantly  and  more  or  less  efieo- 
tually  opposed,  its  exit  is  always  permitted,  so  that  ultimately 
the  air-vesicles  of  the  tubes  beyond  the  seat  of  obstruction 
become  completely  emptied,  and  they  coUapsa  The  result  of 
such  collapse  is  a  condensation  of  the  tissue  of  the  lung — a  condi- 
tion which  had  previously  been  ascribed  to  a  limited  inflammation 
of  the  pulmonary  tissue,  known  as  lobular  pneumonia^  and  which 
was  commonly  believed  to  be  peculiar  to  infants.  Such  collapse 
and  condensation  of  the  lung,  however,  whether  in  the  lobular 
or  difi*used  form,  is  an  exceedingly  common  lesion  in  the  adult, 
as  shown  by  Dr.  West  and  confirmed  by  Dr.  W.  T.  Gairdner, 
especially  in  old  persons,  in  typhus  fever  and  in  fatal  dysentery, 
and  is  always  associated  with  a  certain  degree  of  bodily  weak- 
ness. Dr.  Gairdner  has  further  shown,  however,  that  it  is  almost 
invariably  found  as  a  concomitant  of  fatal  bronchitis,  and  that  it 
VOL.  II.  2  u 
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depends  on  the  obstruction  of  the  tubes,  as  just  described.  When 
this  collapse  becomes  permanent^  it  leads  to  still  more  obvious 
and  important  results: — 

1.  like  other  parts  which  become  useless,  the  collapsed  portions 
become  atrophied,  leaving  only  a  small  amount  of  fibrous  tissue 
in  its  place,  the  proper  and  special  elements  of  the  pulmonary 
tissue  having  disappeared  Such  an  atrophy  causes  a  diminution 
of  the  volume  of  the  lung  at  the  place  where  the  collapse  occurs. 

2.  By  a  definite  law  (which  may  be  expressed  thus: — That 
a  compensation  by  increased  volume  in  one  or  rruyre  parte  of  the 
thoracic  viscera  invariably  occurs  to  .make  up  for  dimi/nished 
bulk  in  aTioiher,  the  internal  capaxdty  of  the  chest  remaining  the 
same)  this  pulmonary  collapse  and  atrophy  invariably  leads  to 
vesicular  emphysema  of  the  lung,  and  may  even  tend  to  dilatation 
of  the  heart  itself  The  most  constant  result  of  collapse,  how- 
ever, is  emphysema,  so  much  so  that  the  one  almost  never  occurs 
without  the  other. 

Bearing  upon  these  statements,  several  general  phenomena  have 
been  noticed  which  may  be  thus  shortly  enunciated: — 

1.  That  emphysematous  portions  of  lungs  are  almost  invariably 
free  from  every  diseased  appearance  except  the  dilatation  of  tiie 
air- vesicles,  and  the  consequent  stretching  and  disorganization  of 
their  parietes. 

2.  That  the  bronchi  leading  to  them  are  usually  quite  &ee  fixnn 
obstruction. 

3.  That  vesicular  emphysema  by  increase  of  voVwme  of  these 
portions  of  the  lung  to  which  the  air  has  access,  compensates  for 
the  diminished  volume  of  the  collapsed  portion. 

4.  That  vesicular  emphysema  prevails  in  the  opposite  parts 
of  the  lung  to  those  in  which  the  direct  efiects  of  bronchitis  are 
observed. 

The  following  are  the  forms  of  bronchitis  which  may  be  dini- 
cally  recognized: — (1.)  Acute  bronchitis  (a.)  of  the  larger  aiui 
mediumrsized  tybes — (b.)  Capillary  bronchitis,  and  of  the  tvhes 
generally — the  ''peripneumonia  'notlva  "  of  the  older  writers;  (2.) 
Chronic  bronchitis;  (3.)  Plastic  bronchitis;  (4.)  Mechanical 
bronchitis,  such  as  knife-grinders'  disease,  catbonaceous  bron- 
chitis, or  black  phthisis;  (5.)  Bronchitis  secondary  to  general 
diseases,  such  as  typhoid  fever;  (6.)  Bronchitie  secondary  to 
blood  diseases;  (7.)  Syphilitic  bronchitis. 
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Oeneral  Symptoms  of  BronoUtis. — Bronchitis,  of  whatever  kind, 
is  generally  preceded  by  fever,  but  more  commonly  by  symptoms 
of  what  is  commonly  called  "  a  cold"  or  "  a  cold  in  the  (^leaV  It 
often  commences  without  any  previous  illness,  and  the  uneasy 
sensations,  frequently  commencing  about  the  region  of  the  frontal 
sinuses,  gradually  pass  down  the  nasal  mucous  passages,  and 
thence  by  the  trachea  and  windpipe,  are  experienced  in  the  chest, 
especially  over  the  anterior  region.  The  symptoms  of  bronchitis 
becoming  developed  are  expressed  by  the  hoarse  altered  voice, 
the  cough,  and  expectoration,  and  are  too  palpable  to  allow  us  to 
mistake  the  nature  and  existence  of  the  disease.  In  a  very 
few  instances  of  diffuse  inflammation,  especially  in  capiUary 
bronchitis,  the  cough  is  dry  and  without  expectoration;  but  fisu: 
more  generally  it  is  accompanied  by  sputa.  The  sputa  vary 
greatly  according  to  the  different  degrees  of  inflammation,  or 
according  as  that  inflammation  is  acute  or  chronic,  sthenic  or 
asthenia  In  acute  cases  it  is  at  fiirst  a  thin  mucus,  sometimes 
streaked  with  blood,  then  more  opaque,  and  lastly  purulent;  in 
more  chronic  cases  it  may  be  merely  a  muciform  saliva,  or  a  gela- 
tiniform  mass;  or  it  may  be  like  the  unboiled  white  of  egg,  so 
tenacious  that  it  may  be  poured  from  one  vessel  into  another 
without  separating.  In  other  instances  it  is  puriform,  varying 
from  a  laudable  pus  to  a  red  or  green  putrilage.  When  purulent, 
it  is  usually  formed  into  sputa,  but  in  a  few  cases  it  is  thrown 
up  in  large  quantities  unmixed,  as  from  an  abscess.  The  quantity 
of  matter  expectorated  also  varies  greatly;  sometimes  only  a  few 
sputa  in  the  morning,  at  others  half  a  pint  or  a  pint  iu  the 
twenty-four  hours,  while  otlier  patients  actually  die  suffocated 
from  the  immense  quantity  which  is  suddenly  poured  out,  causing 
obstruction  of  tubes  and  collapse  of  the  vesicular  structm^  of  the 
lunga 

The  cough  is  seldom  accom{)anied  by  any  pain  in  the  inflamed 
membrane,  and  has  many  degrees  of  violence.  It  may  occur  in 
paroxysms,  and  the  sputa  be  discharged  after  a  violent  effort,  at 
night  or  in  the  morning,  or  at  other  definite  intervals.  Again,  it 
may  be  incessant,  liarassing  the  patient  at  every  instant,  causing 
a  sense  of  soreness  or  constriction  of  the  chest,  and  sometimes 
severe  pain  at  the  ensiform  cartilage,  in  consequence  of  the 
mechanical  exertion  of  cougliing. 

The  urine  of  bronchitis  varies  greatly,  as   the  grades  of  the 
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wlmo^  infinite,  from  m  wtff  rfiglii  ilfcriJoa  tf  &t 
B  to  m  ^amm  immknif  wSk  Ike  ^mMmt  Idba  of  VsA 
peAmfm,  b j  ecBmfm  af  tbe  m-cdb  is  nnc 
cim^  aad  impedii^  aermtaoa  to  a  graat  degree  in  ^  la  tibmm 
tmm  Ae  mw^  k  in  hig^  uDOQnt,  aad  the  pgiaeot  is  imn— uit 
wUfe  ifce  dloride  of  mfiinii  is  wamMmm  ac  dpfajfat  as  in  tk 
hdgbi  of  exteini^^  hifiatixatioii;  and  it  a|){kenzs  to  De.  PmImb 
thai  tlMit  cam  in  wiiieh  tfca  nriiiHy  i«gi^ 
^■^  ^moani  are  mora  eottmoBlf  llboae  of  wmwmm  and  gea 
eapiOatjr  buoachitk  Tbe  i«leiitkm  or  Boa^xcrctioB  cf 
QrinarT  sabe^^ocea  wseuB  to  be  aaora  ^iawiiin  in 

m  vfaidi  we  aoofp^oa  et  oxygsst 

wttli  (On  a»  Urime.  p.  S8S}l 
WUk  mpM*  to  tfae  cfteto  of  Uie  flo^  OB  the  I 
paoHafls^  aopsoBUK  uae  owMe  ao'  oe  ssoonaecaeii  vua 
fKHBon  or  oipme  aliectaoD  of  tlie  eufllBaoe  or  the  1 
Gme  a  Ilk  gmtal  kaltii.  and  oAm  feA  lie  «»« 
l»eo«Mgelridor-'tlie  oDBglL'    In  otlMrcana  lie 
ejecliiig  erenr  aeel  fixwn  tlie  riofenee  of  the  oo^^  i 
into  a  sUte  of  maieiiw  amidalin^ 
eraUy  nAtnrmi  altlioa^  in  aaane  oaaoa  h 
also  mre  regular.     In  bnd  ^nea^  bowvtr,  tlie  paliait'a 
bnskm,  and  be  dieepe  tovmrds  morning;  wt^  in  i^^far 
akepe  tiooi^  Ibe  nigM,  bni  m  dklariied  eari j  in  Urn 


Tbe  dmrntion  of  tbia  afledkin  h  nnoertain.  It 
ienninatce  in  a  few  hois^  aometnaes  in  a  few  d^^ 
witb  tfa«  eold  w^iber  tbai  asbertd  it  in^  In  oUmt  m 
dmntion  la  long,  and  it  is  witb  diffieoltT  r«:0Tci^ 
often  kjing  Ike  Ihinwfatinn  of  olber  fannldnUe 
may  nltinrntd j  detlfojr  Ibe  pnliMi  In  old  penima  11  genenDj 
ntnma  e¥efj  winter,  or  laete»  witb  intrnniimiwiii,  dang  Ibe 
wboleyear. 

Ibydml  ifaptjM^ — Hie  natiual  and  bealtbj  rosfmimj  bmjl 
of  an  adiali  baa  been  oompared  to  tbe  aotmd  beard  dtxrii^  Ibe 
ealm  adetp  of  m  bealtby  cbild.  In  brondutis  Ibia  aoand  ia  tbe 
adnli  ia  dhaaged»  and  iraiim  in  ^ffletmil  caaea,  &oai  a  Icfaably 
ibarp  aoimd,  wbadb,  wben  midli{ilied  fiom  a  nmnber  of  br«icbl 
ajiailarty  iBaaiiil.  reacaifclea    a   durping    eonad.  or    Ibe 
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notes  of  the  violoncello.  The  sounds  thus  embrace  a  musical 
scale  of  considerable  compass;  the  principal  and  more  marked 
division  of  which  compose  the  sonorous  and  sibilant  lAles,  as 
they  are  termed.  The  cause  of  the  higher  notes  has  been  sup- 
posed to  be  owing  to  a  thickening  of  the  mucous  membrane  at 
the  orifices  of  the  various  bronchial  tubes,  so  that  the  natural 
embouchure  is  narrowed,  and  a  musical  wind  instrument  is  thus 
formed.  To  those  who  have  observed  in  the  dead  body  a  swollen 
state  of  the  bronchial  membrane,  this  explanation  may  seem 
satisfactory;  but  to  those  who  have  not  seen  such  a  phenomenon, 
it  seems  more  easy  to  explain  this  morbid  sound  by  the  different 
degrees  of  contraction  of  the  circular  and  longitudinal  fibres  of 
the  bronchi,  in  the  same  manner  as  we  observe  contraction  of  the 
muscular  fibres  of  the  oesophagus,  or  of  the  small  intestines,  causing 
a  constriction. 

Besides  the  alteration  of  tone  in  bronchitis,  its  quality  is  also 
often  affected  by  the  presence  of  liquid  matters  witliin  the  cavity 
of  the  bronchi;  and  hence  we  have  it  interrupted  and  modified  by 
the  air  passing  through  bubbles  of  mucus;  and  as  the  size  of  these 
bubbles,  and  their  viscidity,  vary,  so  the  sounds  vary.  Hence  a 
scale  was  established  by  Laennec,  whose  extremes  are  the  "  r&le 
muqueux,"  and  the  "lAle  tracheal;"  the  former  representing  the 
bursting  of  small,  slightly  viscid  bubbles,  the  latter  larger  ones  of 
greater  tenacity,  and  yielding  a  gurgling  sound.  Sometimes  this 
mucus,  instead  of  being  fluid,  hardens  so  as  occasionally  to  adhere 
and  play  as  a  valve,  giving  rise  to  a  clicking  noise.  These  are 
the  various  morbid  sounds  heard  in  bronchitis;  and  the  danger  of 
this  disease  is  denoted  by  the  quantity  of  fluid  effused,  and  may 
be  judged  of  by  the  nature  of  the  sound.  The  sharp  chirping 
sound  is  more  to  be  feared  than  the  graver  and  deeper  notes;  for 
grave  sonorous  notes  originate  in  the  larger  tubes,  chirping  whist- 
ling notes  in  the  smaller;  and  the  danger  in  bronchitis  increases 
in  proportion  as  the  finer  bronchial  tubes  become  involved  {Edin. 
Med.  Journal,  18C4,  p.  1114).  When  the  sounds  of  expiration 
are  also  much  prolonged,  severe  bronchial  inflammation  is  indi- 
cated. 

Percussion  generally  returns  a  healthy  sound  in  bronchitis.  An 
important  physical  sign  is  one  which  indicates  a  sudden  disap- 
pearance of  the  respiratory  murmur  over  a  definite  part  or  parts 
of  the  lung.     Percussion  sometimes  shows,  however,  that  the  part 
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still  GOtitaiiiS  air;  anrl  therefore  it  is  presuined  that  the  disapf 
ance  of  the  Hiiirmur  is  due  to  obstraction  of  one  or  more  of  the 
bronchial  tubes ;  and  which,  as  already  sbowiij  may  lead  to  ccH- 
lapm,  condensation,  atraphy,  and  empkyfiema.     In  some  cases  tli^ 
respiration  is  greatly  acceleratedj  varying  from  36  to  50  or  68  in 
a  minute,  especially  in  eases  of  capillary  bronchitis.     The  pulse  at ' 
the  same  time  mpidly  loses  its  strength,  and  becomes  exoeeaively 
frequent*  120  to  150.     The  ratio  of  the  respiration  to  the  pulue  i 
is  therefoi-e  greatly  altered  from  the  normal  standard — that  is, 
about  4  or  44  beats  of  the   puke  for  every  respiration ;    and 
thns  puJse-respiTation  ratios  of  3  0,  2*5,  or  2'25  to  1   are  not  J 
uncommon- 

Bia^osii — It  h  hardly  possible  to  confound  hronclutiB  with^ 
any  other  disease;  but  there  is  often  much  difficulty  in  asstgniog 
its  cause,  and  distinguishing  it  from  phthisia.     The  absence  of  j 
great  emaciation,  and  the  clear  resonance  returned  on  Btnktng  the 
chest,  are  the  most  salient  points  in  diagnoflis. 

Treatment.— When  the  symptoms  of  a  '*  common  cold"  firBtl 
express  themselves,  and  even  when  the  sensationa  have  extended  i 
to  the  chest,  as  indicated  by  the  hoaraeness  and  tendency  to  | 
cough,  the  disease  may  be  at  once  subdued  in  a  healtby  person  | 
by  a  full  stimulant  but  not  narcotic  dose  of  opium  or  morphia  I 
(i  e.,  one  gi-ain  q/f>ptiir«,  or  a  fourth  of  a  grain  of  morpkm)  at  i 
bedtime;  or  by  an  alcohoUc  diaphoretic  drink;  or  by /f«  grains 
of  carbonate  of  ammonm,  or  ten^  to  twmiiy  grains  of  niUTiate  ofX 
ammonui;  or,  if  the  appetite  Is  unimpaired,  a  full  supper,  followed  [ 
by  a  moderate  amount  of  some  hot  alcoholic  stimulant,  may  have 
the  same  effect* 

When  the  attack  is  sudden,  and  attended  with  marked  depres- 
sion, associated  with  acliing  pains  in  the  bead,  back,  and  limhs,  [ 
and  much  febrile  disturbance,  opium,  if  taken  early  enough,  is  a  I 
perfect  remedy.     '*  One-third  of  a  grain  of  muriat^^  of  morjihia 
ought  to  be  taken  at  bedtime,  and  its  influence  will  begin  to  he 
felt  in  from  twenty  minuten  to  half  an  hour,  by  the  gradual  dia* 
afipearance  of  tlie  sense  of  intenne  weakness,  the  relief  of  the  pains,  i 
and   that  pecidiar   feeling  of  thorough   and   evenly  distributed] 
wHjmth  of  the  whole  body  which  is  so  different  from  fever  onj 
the  one  hand  or  chilliness  on  the  other"  (Anstie,  op.  cit,  p.  120). 
Natural  sleep  ought  to  supervene,  and  the  moruing  ought  to  find  1 
the  patient  well 
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If  such  remedies  are  delayed  too  long,  the  object  to  be  aimed  at 
next  is  to  induce  a  copious  perspiration  and  a  continued  action  of 
the  skin  and  kidneys,  in  the  first  instance,  by  small  doses,  fre- 
quently repeated,  of  antimonial  and  ipecacuanha  vrmea,  or  nitrate 
of  potash,  or  acetate  of  potash,  as  well  as  bicarbonate  of  potash 
and  aqua  potassce,  combined  at  a  much  later  period  with  tinc- 
tures of  squills  and  hyoscyamus. 

In  the  early  stage  of  the  disease  we  have  seen  that  the 
bronchial  membrane  has  its  normal  moist  condition  altered  to  a 
veiy  dry  state;  and  the  object  of  treatment  is  to  bring  about  a 
return  of  the  naturally  moist  condition.  This  is  best  effected  by 
the  inhalation  of  the  vapour  of  hot  water,  the  use  of  tartar 
emetic  in  doses  of  one-twelfth  to  one-sixth  of  a  grain,  the  use  of 
ipecaciuinha  in  one-quarter  or  half -grain  doses;  and  these  may  be 
aided  by  hemlock,  henbane,  a/)onite,  or  hydrocyanic  a^id  in  appro- 
priate dosea  From  the  frequent  inhalation  of  steam  great  benefit 
is  derived  (Easton). 

Abundant  experience  has  shown  that  general  bleeding  in  acute 
bronchitis  uniformly  weakens  the  patient,  without  greatly  in- 
fluencing the  disease.  Neither  has  medicine  any  very  marked 
effects  in  the  cure;  for  although  some  persons  rapidly  get  well 
under  a  given  treatment,  yet  many  similar  cases,  under  exactly 
the  same  treatment,  will  run  on  for  weeks,  and  perhaps  for 
months,  without  any  amendment.  In  the  most  acute  cases  of 
bronchitis,  however,  some  blood  may  be  taken  from  the  chest, 
with  great  caution  not  to  take  too  much,  either  by  cupping 
between  the  shoulders,  or  by  leeches,  and  in  general  from  ten  to 
twelve  ounces  are  sufficient  It  is  only  in  cases  of  conges- 
tion of  the  brain,  heart,  or  venous  circulation  threatening 
asphyxia,  that  general  blood-letting  is  imperative  Next  to 
blood-letting,  tartarized  antimony,  administered  in  solution  in 
doses  of  a  sixth  or  a  quarter  of  a  grain,  every  three  or  four 
hours,  conduces  to  free  secretion,  and  generally  to  mitigate  the 
symptoms  of  the  disease.  Dr.  Fuller  regards  digitalis  as  a  useful 
adjunct  to  the  antimonial  treatment;  and  the  air-passages  should 
be  fomented  by  the  inhalation  of  moist  warm  air,  ns  by  the  steam 
of  hot  water,  the  secretions  being  at  the  same  time  stimulated,  so 
that  the  bowels  act  freely.  When  the  expectoration  becomes 
thicker  and  less  copious,  the  antimony  may  be  decreased,  and 
squills,  or  ipecacuanha,  with  paregoric,  given.   After  this  a  blister 
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should  be  applied  to  the  chest;  and  on  its  being  removed,  a  lafge 
lint^aed  poultice  should  he  phtced  oyer  the  blistered  part,  and  be 
continued  for  inany  hours,  which  will  not  onlj  keep  the  uieeraUMl 
BUr&oe  open,  but  gratefully  foment  the  part  and  relieve  ihe 
patient  The  bowels  should  be  freely  evacuated  by  a  pui^gsr 
iive  dofte  of  calomel,  combined  with  compound  jahtp  fx>ivder^  and 
they  ahould  subBequently  be  kept  in  regular  and  gentle  action  by 
some  neutral  salt,  such  as  the  ^phate  of  magnesia  in  the  liquor 
amvwtiiw  ticetatis,  combined  at  the  same  time  vdih  Sinne  nitrate  of 
poiam*  Tlie  comj^mind  jaktp  powder  m  a  most  useful  remedy 
when  the  system  will  bear  it  CEdema  m  greatly  relieved  by  its 
use,  whether  of  the  lungs  or  of  tlie  body  generally.  The  neutral 
citnites,  tartrates,  or  aeetates  of  the  alkalies  are  useful  eliminating 
remediea 

After  these  means  have  subdued  the  severity  of  the  sjTnptoms 
the  outset  expectoration  should  be  promoted  by  isuch  remedies 
aa  fiquilU,  ipecaewatiha,  and  tartar  emetic,  combined  with  hymejp 
amii€  or  comtmi.  Opiura  in  narcotic  doses  (i  €,,  above  a  grain)  is 
inadmisBible  if  the  evacuation  of  the  loaded  air-passages  is  to  be 
promoted,  because  its  tendency^  in  a  narcotic  dose,  is  not  only  to 
diminiBh  the  secretion,  but  to  paralyze  the  action  of  the  mucous 
passages  in  eliminating  that  secretion.  When  lat^e  doses  of  i 
opiimi  have  been  given  at  this  stage,  death  baa  been  known  to 
follow,  and  necrosoopic  examination  has  revealed  the  air-passftges 
loaded  with  frothy  serous  mucus^  and  the  air-celk  congested  and  ' 
colla|>Hed  It  is  not  till  after  secretion  has  begun  to  diminisb.  in 
acute  caaesi  tlmt  opium  may  be  prescribed  with  benefit  in  stimu- 
lant doses,  and  it  is  then  to  be  given  in  the  form  of  the  solution 
of  the  salts  of  morphia,  added  at  bedtime  to  the  doses  of  the 
couyh  miMures  so  usually  administered.  If  the  disease  shows  ft 
disiK)sition  to  pass  into  the  chronic  stage,  quinine^  with  sfpnlls 
and  (io7iinm,  may  be  administered,  or  a  draught  containing  full 
doses  of  cln^kona^  with  five  grains  of  carhimate  of  mmn<mia,  or 
ten  to  tweiily  grains  of  Hie  'muriate  of  atrntionia^  and  thirty  or 
forty  minhns  of  tlie  compound  tineture  ofh€7i£m7i  tn'  vf  the  fml- 
sam  of  Pei*u,  will  generally  facilitate  expectoration  and  relieve 
the  dyspnoea.  If  a  **keart}f  cough*'  is  not  attended  by  easy  and] 
free  exijcctoration,  but  the  chest  remains  loaded,  powerfully 
.stimulant  expectorants  may  be  given  in  aid  of  other  reimnlies, 
such,  for  example,  as  the  decoctimi  of  aenega  or  the  min 
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ammoniaci  (Fuller).  The  patient  throughout  the  treatment 
should  remain  in  a  room  where  the  air  is  kept  moist  by  the 
evaporation  of  boiling  water  from  large  flat  dishes  near  the  bed, 
and  the  temperature  of  the  air  should  be  maintained  at  63^  to 
68"  Fahr. 

In  chronic  cases  of  bronchitis,  especially  in  patients  "  who  have 
made  considerable  progress  in  the  journey  of  life,  a  lower  tone  of 
the  system  generally  prevails,  and  a  greater  laxity  of  aerian  mem- 
brane; pai-ticularly  with  excessive  secretion,  often  muco-purulent," 
characterizes  such  cases,  and  in  them,  after  blistering,  and  perhaps 
poulticing  the  chest  repeatedly  with  mustard  poultices,  the  treat- 
ment in  general  should  be  more  tonic.  The  camphorated  viiocture 
or  paregoric  and  stimulant  expectorant  remedies  are  indicated 
for  occasional,  but  not  for  constant  use.  It  is  in  these  cases  that 
my  friend  Dr.  Easton,  the  Professor  of  Materia  Medica  in  the 
University  of  Glasgow,  so  well  shows  the  necessity  of  using 
remedies  which  will  promote  expectoration  of  the  secretion  which 
accumulates  in  the  bronchial  tubea  Such  remedies  are  those 
which  tend  to  invigorate  the  general  system.  Besides  the  selec- 
tion of  a  beneficial  climate,  and  the  use  of  nourishing,  easily 
digested  food,  stimulating  embrocations  may  be  rubbed  not  only 
over  the  chest,  both  before  and  behind,  but  along  the  sides  of  the 
neck. 

In  the  Meath  Hospital  at  Dublin  a  liniment  composed  of  the 
following  ingredients  is  extensively  employed  by  Drs.  Graves  and 
Stokes,  and  is  recommended  by  them,  as  well  as  by  Dr.  Mac- 
lachlan: — 

B(.  Spt.  Terebinthinse,  5^^^m  -^cid.  Acet.,  3iv.;  Vitelli  Ovi,  L;  Aq.  Rosso, 
5iiss.;  01.  LimoQ.,  3L;  misce. 

As  a  rubefacient,  it  is  to  be  applied  morning  and  evening,  when 
it  generally  reddens  the  skin  and  produces  small  pimples.  In 
several  cases  the  secretion  of  the  kidneys  is  increased  during  its 
use  (Maclachlan). 

Of  tonic  remedies,  which  are  invaluable,  my  friend  Professor 
Easton,  from  his  extensive  experience,  puts  most  reliance  on  the 
influence  of  nux  vomica^  iron,  and  cinchoyia.  He  is  in  the  habit 
of  prescribing  them  in  the  form  of  a  syrup  composed  of  the  phoH- 
phates  of  strychnia,  of  iron,  and  of  quiniu,  so  that,  in  doses  of  a 
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t«a-spoonfal  three  times  a  day,  each  dose  sliall  cantriin  the  thlrhf* 
second  jKirt  of  a  grain  of  ^''^o^/ta?^  of  strychnia  and  one  gr<tlu 
re^peetivelf  of  the  'phosphates  of  iron  and  (piim<L  (Formula  for 
the  prepaiution  of  this  componod  see  page  61  an/^.) 

Combined  with  these  remedies,  the  inhalation  of  &lhjht!%f 
irritant  vapc^urs  has  a  beneficial  effect,  as  of  vinsgm%  turpent inf, 
cidoriiiet  ami  iodine.  Inhalation  of  vapour  is  often  nngatiafac* 
tory,  on  account  of  the  difficnlty  of  getting  an  apimratns  to  hold  a 
sufficiently  hirge  volume  of  boiling  water.  In  the  practice  of  my 
friend  Mr.  Fergus^  of  Glasgow,  I  have  seen  an  admirable  arrange- 
ment for  inhalation,  ^bich  overcomes  this  difficulty.  It  eonsists 
of  a  globular  glass  flasks  about  eight  inches  diameter,  and  six 
inches  deep,  having  a  wide  mouth,  a  closaly-fitting  cork,  carrying 
an  inlet  tube  which  descends  to  the  bottom  of  the  vessel,  and  an 
outlet  tube,  to  which  a  flexible  mouth -piece  is  fi:5ced  It  is  used  as 
an  Eastern  uses  a  nargilS  for  smoking  through  water** 

Of  the  fetid  gums,  am^nwriiac  in  particular  is  a  useful  remedy* 
An  emulsion  of  gmn  ammoniac  in  diluted  nitric  acid  is  a  com- 
bination from  which  decided  beneficial  results  are  obtained. 
P^feasor  Easton  gives  the  following  formula  for  its  prescription— 
namely,  an  hmidnd  ami  tvmity  grains  of  tfve  gum  amimmiac 
dissolved  in  two  fluid  dnirJtma  of  diluted  nitric  acid  and  twelve 
ouncM  of  vxiter,  compose  a  mixture  of  which  an  ounce  may  l>e 
given  in  gruel  tbi-ee  times  a  day  (Glasgow  Med.  Journal^  Oct  J, 
1863),  On  the  contrary,  it  is  often  advantageous  to  administer 
listringent  remedies,  and  one  of  the  most  useful  it*  tannk  acUl 
in  dos^  of  one  to  three  graim  two  or  three  times  a  day,  aa 
originally  recommended  by  Dr  Alison,  of  Edinburgh;  or  the  ml 
*f  c^djcbs  to  the  extent  of  ten  drops  three  or  four  times  a  day  on 
H  piece  of  sugar* 

Acute  bronchitis  is  very  apt  to  be  latent  in  old  people,  and  to 
be  compliaited  with  gastric  or  gastro- enteric  inflammation  (Mac- 
LACHLAN).  Tlie  treatment  must  therefore  be  modified  to  meet 
such  a  contingency,  When  there  is  tenderness  at  the  pit  of  the 
stomach,  nausea,  and  failure  of  the  appetite,  with  the  general 
condition  approaching  a  typhoid  state,  in  persons  Wyond  the 
meridian  of  life^  the   pectoral  symptoms  are    often  apt    to  be 

*  TheM  inhftlera  are  mmd^  of  gloss,  to  prvpnr^  im  to  nscoive  WitinK  w»i«T  wlUt* 
out  bre&kbg;  &nd  Arm  fitted  tip  wiLb  tubci  read/  for  use  hf  Mr.  Hugk  Bcid,  ob«»i0^ 
*23  Angyle  8tJ*el,  Gk»gow< 
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marked  by  such  associated  disorder.  The  stimulant  of  food  (by 
eiiema  in  the  form  of  soup,  if  unable  to  be  taken  by  the  mouth) 
and  of  alcohol  are  the  main  remedies  necessary  from  the  very 
beginning.  Abstinence  cannot  be  enforced  with  safety.  Leeches 
must  be  applied  to  the  pained  gastric  region. 

When  the  disease  is  associated  with  a  tendency  to  gout,  col- 
chicum  must  be  given.  "  It  allays  the  cough,  promotes  the  flow 
of  urine,  keeps  up  a  regular  alvine  discharge,  and  can  be  given 
much  more  generally  than  squills,  because  it  does  not  produce 
that  feverishness  which  results  from  the  use  of  the  latter  remedy, 
and  can  therefore  be  employed  where  there  is  considerable  fever" 
(FoKBES).  It  requires  to  be  administered  with  great  caution  in 
the  aged  and  infirm  (Maclachlan). 

In  the  protracted  bronchitic  afiections  of  the  aged,  diuretics  are 
of  great  service ;  and  the  following  formulsB  are  recommended  by 
Drs.  Maclachlan  and  Stokes,  as  well  suited  in  a  variety  of  cases  of 
senile  chronic  catarrh  (op,  city  264) : — 

Br.  Decocti  SenegsB,  /^vij. ;  Potassfe  Nitratis,  gr.  iiL ;  Tinot.  Camph. 
Comp.  vel  Tinct.  Conii,  TT\^xx.;  Spiriti  .^tberis  Nitr-j/Sss*;  Oxymellis 
ScillsB, /5ss.     Fiat  haustus  ter  die  summendus  (Maclachan). 

Br.  Liq.  Ammon.  Acet.,  3iii. ;  Potassffi  Acetatis,  gr.  xx. ;  Aceti  ScilUe, 
f{^y  Spirit  .^tk  Nitr.,  /3s8.;  Tinct.  Camph.  Co.,  TT\^xx.;  Mist. 
Camph.,  JvLj  Syrupi  Aurant.,  3l  (Maclachlan).  Fiat  haustus  ter 
die  Bummendus. 

Br.  Decocti  Senegie,  §▼• ;  Tinct.  Camph.  Comp.  Scill®,  a  a  3ii.;  Syrupi 
Tolut,  3iy.     Sumat  ^ss.  vel.  ^i-  ter  die  (Stokes,  Maclachlan). 

When  gastric  irritation  prevails,  the  administration  of  balsams, 
gum  resins,  and  terebinthine  remedies  must  be  suspended. 


EMPHYSEMA  OF  THE  LUNGS- i^mpAytema  Pulmonum. 

Definition. — (1.)  Vesicular  Emphysema. — A  misshapeyi  enlarge- 
ment  of  the  air-cells  of  the  lungs,  by  dilatation  of  them,  attended 
with  gradual  ejffacement  of  the  functional  hlood-vesseh  distributed 
over  their  ivalls;  ancemia  of  the  lung  in  the  affected  parts,  t&iuling 
to  dilatation  of  the  right  side  of  the  heart,  with  anasarca.  (2.) 
Interlobular  Emphjrsema. — Air  infiltrating  the  meshes  of  the  con- 
nective-tissue of  the  lungs. 

Pathology. — Some  confusion  has  arisen  from  the  use  of  the  term 
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*'  EmjJiysenia'  (which  ineaQs  tlie  pregenca  of  air  in  the  oomi^ctive- 
tissue)  to  desigimte  dllatatiou  of  the  air-cttUa  of  the  laiiga  Here 
the  air  is  where  it  ouglit  to  be;  but  the  iiir-eells  are  too  l&rg^ 
and  misshapen,  and  con  tain  too  much  air;  and  being  limited  in 
this  way  to  the  vesides  of  the  lung,  this  form  of  dbea^  waa 
named  by  Laetinec  '*vesiculm^  emphysema,''  In  1GD8  the  diseaae 
waa  identified  and  well  deacribed  by  Sir  John  Floyer  m  existtDg 
in  broken- winded  horses;  and  hi\  BaiUie,  in  subsequently  de- 
»eribing  eidargement  of  the  air-eelk  of  the  lungs,  refors  to  Sir 
John  Floyer's  desaiption  as  applicable  to  the  lungs  of  the  human 
Bubjeet 

The  dilated  air-vesicles  vary  from  the  ssize  of  millet  seeds 
that  of  Barcelona  nut«,  or  even  larger;  but  when  they  form  a 
great  expansion,  it  is  probable  that  many  air-vesicles  ane  dilated 
into  one  common  cavity  by  rupture  of  the  partitions  whicli 
i*epai*ate  them  from  each  other.  The  dilated  ve&iclcs  may  be  ^een 
clearly  through  the  pulmonary  pleura:  they  also  protrude  fix>m 
the  sui'ftice  of  the  lung.  The  emphysematona  parts  ai"e  pale,  and 
fiometimes  quite  white ;  the  tissue  is  drier  than  normal ;  it  cannot 
be  easily  emptied  of  air,  resembling  the  lungs  of  a  reptile  rather 
than  those  of  a  human  being.  It  possesses  few^er  capillary  ves* 
sels ;  and  they  become  obliterated  by  distension  of  the  air-eella 
The  lung  hi  therefoi^  anaemic,  and  contains  less  moisture  than  the 
normal  lung.  It  is  so  dry  and  light  that  it  floats  much  higher  in 
the  water  than  a  healthy  lung. 

Causes. — Several  theories  have  been  put  forward  to  ej^plain  the 
mechanism  which  produces  emphysema  Dr,  CUiatson  oansiders 
a  want  of  due  expansion  of  the  lungs  a^  the  most  common  cause 
of  emphysema.  **  Whatever  prevents  any  one  part  of  the  lunga 
from  ex]mnding  when  the  thorax  expands — whether  it  be  a 
materiid  obstruction  of  the  broneliial  ramifications,  or  a  com- 
pression of  them,  or  whatever  eke,  it  will  occasion  those  part£ 
which  i-emain  dilatable  to  keep  dilated  in  a  corresponding  in- 
creased degree,  in  order  to  fill  up  the  vacuum  which  the  expausion 
of  the  chest  occasiona  When  we  inspire,  we  dilate  the  chest,  and 
the  air  rushes  down  the  tmchea,  and  the  lungs  follow  the  dilated 
portions.  If  there  be  any  part  [of  the  lung]  that  will  not  dilate; 
then  other  parts  are  over-dilated  to  fill  up  the  vacuum;  and  in 
that  w^ay  those  p^arts  which  we  distend  are  oi'er-d  is  tended,  in 
order  to  compensate  for  the  want  of  distension  in  other  parts;  and 
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when  once  over-distended,  they  are  often  unable  to  recover  them- 
selves, just  as  is  the  case  in  other  parts  of  the  body — ^the  urinary 
bladder,  for  example.  I  presume  it  is  on  this  account  that  dila- 
tation of  the  air-cells  is  so  common  in  persons  labouring  under 
chronic  bronchitis,  especially  where  the  membrane  is  most  thick- 
ened, and  where  the  secretion,  if  there  be  any,  is  tough  and 
adherent,  so  as  to  produce  obstruction "  {Practice  of  Medicine^ 
p.  851).  Dr.  Watson  follows  Laennec  in  believing  that  the  dila- 
tation in  the  outset  is  mainly  due  to  the  imprisonment  of  air 
within  the  cells  under  the  influence  of  disease,  such  as  imperfectly 
obstructed  tubes,  so  that  air  enters  the  vesicles  more  readily 
than  it  can  escape  from  them.  More  and  more  air  then  accumu- 
lates, and  is  incarcerated  in  certain  air-cells,  which,  yielding  to 
the  distending  force,  lose  their  elasticity  and  become  permanently 
larga 

But,  to  confirm  this  view,  it  ought  to  be  shown  that  the 
dilated  air-cells  are  those  belonging  to  the  tubes  in  which  the 
obstruction  exists;  and  Dr.  Elliotson  is  of  opinion  that  they  are 
not  those  in  which  there  is  obstruction.  Dr.  Gairdner,  indeed, 
has  very  ably  demonstrated  this  in  connection  with  the  occur- 
rence of  emphysema  in  bronchitis  (see  page  656,  ante).  The 
disease  forms  one  of  the  most  serious  complications  of  bronchitis; 
and  the  tendency  to  vesicular  emphysema  appears  to  be  here- 
ditary— 60*4  per  cent  acknowledging  hereditary  transmission 
(Fuller). 

Symptoms. — In  typical  cases  of  emphysema  the  patient  is  short- 
winded,  and  distressed  by  a  constant  sense  of  fulness  and  oppres- 
sion at  the  chest,  and  generally  seeks  advice  after  suffering  and 
discomfort  have  become  too  great  for  him  to  bear  any  longer. 

The  difficulty  of  breathing  is  often  aggravated  by  spasm,  as  in 
asthma;  and  emphysema  is  a  frequent  consequence  of  that  disease 
— the  one  re-acting  on  the  other,  so  that  the  phenomena  of  each 
are  mutually  aggravated. 

The  physical  signs  are  incompleteness  of  the  act  of  expiration, 
the  thorax  remaining  prominent  and  round  over  the  emphy- 
sematous lung.  In  spare  persons  the  clavicles  are  not  well  defined. 
Percussion,  over  the  bulging  parts  especially,  yields  a  peculiarly 
clear  and  resonant  sound;  and  although  there  is  thus  shown  to  be 
abundance  of  air  underneath  the  part  which  yields  such  a  sound, 
yet  the  vesicular  murmur  of  breathing  is  extremely  indistinct^ 
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showing  tbe  air  is  not  in  motion  there.     It  is  shut  up  in  the 
eiilargecl  air-ceDs  (Watson). 

The  dbease  tends  to  uiii>ede  the  cu^culation  through  the  luttga, 
and  ao  to  produce  hypertrophy  with  dilatation  of  the  right  flide  of 
the  heartj  nervous  congestion  of  tbe  head  and  face,  attaekB  of 
palpitation,  paroxysms  of  cMDugh  and  dyspnoea,  tedema  of  the  feet 
and  legs,  general  anaearoa;  aod  dn>iBical  etfuBion  19  a  fretjuent 
termination  of  the  disease. 

Treatment — Aimrt  from  the  management  of  the  branchial  con- 
gestion, on  the  principles  already  given  under  hmnckUl^,  little  can 
he  done  fi>r  the  special  treatment  of  emphysema.  If  brondiial 
gpaam  prevail,  Hoffman's  anodyne  may  give  relief  It  is  the 
spirUiis  mtherls  of  the  British  Pliaiinaco|joeia^  of  which  thirty  to  «uiy 
minimsmay  be  prescribefl  in  c^iwirjpAor  water,  or  in  apirUusamiiwmm 
aromatieus,  or  in  VQlfxtile  tinciuTe  of  Valerian;  or  it  may  be  oc^n- 
bined  with  stimulant  dof^s  (ane  gjuiii)  of  opium;  or  with  twenty 
mini'nis  of  the  wtherml  tlndure  of  lobelia,  Ullmlonna,  conium; 
or  the  oftherecd  tincture  of  Imlkin  hemp  ami  hydiveyanic  €tcid 
may  each  in  turn  be  found  of  service  (FUXLEE). 

Dry  cupping  between  the  shoulders  often  relieves  paasire  pul- 
monary congestion;  and  If  on  attack  is  imminent  an  ejnetic,  or 
unloading  the  bowels  by  a  dase  of  the  eompomtd  jalap  powder, 
may  prevent  its  accessioD  or  moderate  the  parojcj'sm. 
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BeEnition. — Infiammiitkm  €tf  the  inie  jmbnonarif  iis»ue,  whkt 
in  its  acute  sthenic  fonnt  uticoinplicateil  by  €07i8tit}iimwd  or 
zymoiiAi  dtaeaaes,  tnina  a  dejimtt^  course,  expressed  by  mvett  febrile 
sy^mptmns,  which  come  on  suddenly,  attmning  in  a  feiv  hours  a 
great  inimmiiy^  and  which  uudergu  a  no  less  sudden  ahatejnent 
or  impi*om7mnt  between  the  fifth  and  tenth  day,  ijt  proportion  to 
tfte  mverlty  of  the  dlseiuie;  arid  while  the  Imml  prmludive  re^uUs 
of  iiifi/immatimt.  in  the  farm  of  the  lurtg-hmmi  are  yet  intense, 
but  which  are  eventually  itTinoved, 

The  natural  course  of  jmeumonia  is  fmUermlly  fnmliJUd  bycon^ 
&titutionfd  orzyrfiotic  diseases,  especially  if  any  organ ^  suck  cw  the 
kidney,  the  heart,  or  the  fiver,  is  involi'ed;  or  if  nuiy  he  mmliji^tl 
by  tfte  secondary  eontaminaii4.m of  tiie  blood  byabmrptimi  ofluwj* 
exudation  in  Uie  latter  stages  of  the  disease^  tending  to  inflarn* 
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mation  of  the  other  lung,  to  pleuT^isy,  to  pericarditis,  or  to  blood- 
coagula  in  the  camti^  of  the  heaH  or  great  vessela. 

Pathology  and  Morbid  Anatomy. — In  the  continental  cities  of 
Europe  about  eight  per  cent,  of  all  the  deaths  are  caused  by 
pneumonia;  and  while  about  three  per  cent,  of  all  diseases  are  due 
to  the  same  cause,  about  two  per  cent  of  all  cases  of  disease  in 
hospital  are  referable  to  pneumonia.  It  is  subject  to  more  or  less 
well-defined  periodic  fluctuations,  and  sometimes  appears  as  if  it 
were  epidemic;  while  its  prevalence  has  been  observed  to  be  very- 
much  coincident  witli  that  oi  typhus  fever  (Niemeyer,  New  Syden, 
Society  Year-Booh,  1862). 

The  phenomena  which  are  appreciable  during  the  natural 
course  of  a  disease  which  is  uncomplicated  and  unmodified  by 
any  other  disease  or  by  treatment,  afibrd  the  best  means  of 
studying  its  pathology.  To  Dr.  Parkes,  the  Emeritus  Professor  of 
Clinical  Medicine  in  University  College,  science  is  indebted  for 
the  records  of  such  a  case  {Med.  Times  and  Gazette,  Feb.  25, 
1860).  The  case  was  one  of  acute  sthenic  pnemnonia,  which 
occurred  in  a  well-built  temperate  man  of  about  ten  stones 
weight,  and  which  Dr.  Parkes  conscientiously  believed  could  be 
left  without  any  treatment  (beyond  the  application  of  a  few 
leeches)  to  the  unassisted  processes  of  natura 

The  characteristic  phenomena  of  pneumonia  in  the  majority  of 
cases  are  evolved  in  a  regular  and  consecutive  manner;  and  they 
may  be  considered  under  the  three  following  heads: — 

1.  TIte  Course  of  the  Pyrexia  as  Measured  especially  by  the 
Thei^moineter  and  the  Pulse. — In  the  case  which  Dr.  Parkes 
records,  the  commencement  of  the  pneumonia  is  dated  from  the 
shivering;  and  the  patient  was  admitted  to  hospital  on  the  third 
day  of  the  disease,  which  was  completed  at  four  P.M.  of  Jan.  7, 
1860.  He  was  then  intensely  febrile,  with  flushed  cheeks,  con- 
stant cough,  viscid  bloody  pneumonic  expectoration,  hurried 
breathing,  with  crepitation  and  bronchial  respiration  over  the 
posterior  base  of  the  left  lung.  The  conjunctivae  were  a  little 
yellow.  Thermometrical  observations  in  the  axilla  were  taken 
hourly  during  the  day — fiom  nine  in  the  morning  till  eleven  and 
twelve  at  night — ^by  Mr.  Ringer  and  Mr.  Miller;  and  the  follow- 
ing Table  gives  the  general  results — records  of  the  pulse  and 
respiration  being  also  given,  for  the  purpose  of  coiuparisou  with 
the  temperature  and  with  each  other: — 
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During  the  third  and  fourth  days  of  the  disease  the  tempera- 
ture was  uniformly  high,  the  difference  between  the  maximum 
and  minimum  being  only  1  •6*'  Fahr.  on  the  third,  and  0*6''  Fahr. 
on  the  fourth  day.    The  fourth  day  was  the  most  febrile,  both  as 
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to  mean  temperature  and  as  to  the  constancy  of  its  height  The 
jifth  day  was  scarcely  less  febrile ;  the  mean  temperature  being 
only  0*2°  Fahr.  below  the  fourth  day. 

Towards  the  end  of  the  Jifth  day,  however,  and  during  the 
commencement  of  the  sixth  day  (from  ^four  to  twelve  p.m.,  9th 
January),  the  thermometer  decidedly  fell  slightly;  then,  during 
the  early  part  of  the  sixth  day  of  the  disease  (night  of  January 
9),  it  made  a  great  descent  from  104!-2°  to  101°  Fahr.;  and  after 
this  time  it  never  rose  above  101 '4^  During  the  whole  of  the 
after-part  of  the  sixth  day  and  the  first  part  of  the  seventh,  the 
temperature  continued  to  fall,  and  at  11  A.M.,  January  11 — the 
nineteenth  hour  of  the  seventh  day  of  the  disease — it  reached  98** 
Fahr.  In  thirty-six  hours  it  had  fallen  from  103'2°  to  98®,  or  no 
less  than  five  degrees. 

Afterwards  it  oscillated  for  two  days  between  98°  and  98*8*', 
but  never  rose  above  this  latter  point  The  fever,  in  fact,  had 
ended — by  crisis — a  sudden  and  rapid  defervescence,  which  is 
usually  accompanied  by  a  strong  action  of  some  eliminating  organ, 
such  as  the  skin,  the  kidneys,  or  the  bowels;  and  in  the  case 
recorded  by  Dr.  Parkes  there  were  both  pi-ofuse  sweating  and 
considei-able  urinary  excretion,  but  whether  more  at  the  period  of 
rapid  fall  than  before  is  uncertain. 

The  pulse  ranged  from  120  to  100  during  the  first  three  days, 
and  then  fell  to  90,  80,  and  70.  On  comparing  carefully  the 
hourly  variations  of  the  pulse  and  temperature,  it  is  quite  dear 
that  there  is  a  connection  between  them,  so  that  either  simul- 
taneously or  often  a  little  before  or  after,  a  fall  or  rise  in  the 
thermometer  occurred,  with  a  fall  or  rise  in  the  number  of  the 
pulse.  Not  unfrequently  the  alteration  in  the  pulse  occurred 
before  the  change  in  the  thermometer;  and  sometimes  the  pulse 
rose,  though  never  greatly,  when  the  temperature  was  falling. 
When  the  thermometer  oscillated  and  finally  fell,  the  pulse  fell  at 
the  same  time,  and  very  uniformly.  The  respirations  averaged  38 
in  the  minute  during  the  first  four  days,  and  35  afterwards. 
They  did  not  fall  nearly  so  much  as  the  teiirperntare  and  the 
'pulse;  and  were  not  nearly  so  good  an  indiaition  of  the  course  of 
the  pyrexia.  As  the  mean  of  the  thermometer  wjis  not  above 
104°,  as  the  mean  of  the  pulse  was  not  120,  and  jls  the  mean  of 
the  respiration  was  not  40,  the  case  must  be  considered  a  slight 
one,  according  to  the  rule  laid  down  by  Wunderlich — namely,  that 

VOL.  IL  2  X 
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the  intensity  of  cases  of  pneumonia  is  to  be  jadged  of  by  the 
concurrence  of  these  phenomena^  so  as  to  call  all  cases  slight  that 
£dl  below,  and  all  cases  severe  that  are  ahove  those  averages  in 
which  the  temperature  records  104*,  the  pulse  more  than  120,  ani 
the  respirations  more  thom  40  in  the  minute  during  the  height  of 
the  disease.  It  is  only  by  a  rigorous  application  of  some  sodi 
rule  to  the  cases  of  pneumonia  which  are  grouped  together  to 
furnish  statistical  data  as  a  guide  to  treatment^  that  anything  like 
trustworthy  results  can  ever  be  obtained.  Such  results  have  not 
yet  been  so  obtained;  and  it  is  scarcely  to  be  expected  that  the  task 
will  be  accomplished  in  our  day. 

2.  The  Course  of  the  Local  lAmg-Symptoms. — ^When  the  patient 
was  admitted,  there  was  considerable  crepitation,  and  some  bron- 
chial respiration  in  the  lower  lobe  of  the  left  lung.  The  hepatisfr- 
tion  increased,  and  was  considerable  on  the  fifth  and  sixth  days, 
and  its  greatest  amount  was  either  at  the  period  of  the  defervescence 
or  was  subsequent  to  it — ^the  number  of  respirations  being  even 
greater  after  the  temperature  and  pulse  had  commenced  to  £bJ1 
than  before,  so  that  they  appeared  rather  to  run  parallel  with  the 
amurwrvt  of  the  hepatization  than  with  the  general  fever. 

The  sputa  were  most  bloody  during  the  third  and  fourth  days 
of  the  disease — were  less  florid  and  more  rusty  on  the  fifth  and 
«ia:tA— after  which  they  became  less  viscid  and  free  from  blood  or 
hsematina  The  pain  in  the  side  disappeared  on  the  fourth  or 
fifth  day.  After  the  seventh  or  eighth  day  the  bronchial  respiration 
.  b^an  to  lessen,  and  had  ceased  by  about  the  twelfth  to  the  six- 
teenth day.  Harsh  respiration,  some  redux  crepitation,  and  a  little 
sonorous  rale  were  left  for  some  days  more. 

8.  The  Condition  of  other  Organs. — Having  twice  had  rheumatic 
fever  (eleven  and  two  years  before  the  pneumonia),  the  heart  of 
the  patient  in  one  or  other  of  the  attacks  bad  been  slightly 
damaged,  and  he  had  slight  aortic  obstruction,  with  mitral  re- 
gurgitant disease,  but  without  any  marked  alteration  in  the  size 
of  the  heart's  cavities. 

There  was  supplementary  breathing  in  the  nght  lung,  and  about 
ihe  angle  of  the  right  scapula  was  some  slight  suspicious  bronchial 
respiration,  as  if  some  consolidation  were  there;  but  if  so,  it 
disappeared  early. 

The  liver  was  not  enlarged  nor  tender,  but  the  conjunctivae 
were  very  slightly  yellow;   and  the  yellowness  disappeared  at 
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convalescence.     There  was  thirst,  loss  of  appetite,  and  dry,  furred 
tongue. 

The  action  of  the  eliminating  organs  was  as  follows: — (a.)  The 
skin  acted  profusely  throughout,  both  before  and  at  the  period  of 
defervescence;  (6.)  The  bowels  were  rather  confined,  but  the 
motions  were  said  to  be  natural;  (c.)  The  amount  of  excretion 
from  the  lungs  was  undetermined;  (dL)  The  excretion  from  the 
kidneys  was  not  determined  till  during  the  ffth  and  aiocth  days  of 
the  disease,  the  last  day  of  the  intense  pyrexia.  On  this  day 
there  was  a  little  albumen  (one-sixth  of  the  height  of  the  urine  in 
a  test  tube).  There  were  no  chlorides,  and  on  the  foUowiug  day 
the  albumen  had  disappeared.  The  other  urinary  ingredients 
were  not  determined;  but  there  were  copious  deposits  of  lithates 
on  the  Jifth,  sixth,  seventh,  eighth^  and  ninth  days  of  the  disease, 
and  probably  afterwards,  of  which  no  note  was  made.  On  part 
of  the  seventh  and  eighth  day  eight  graTn/mes  of  chloride  of  sodiwra 
were  taken  by  the  mouth,  and  on  the  eighth,  ninth,  and  teiith 
days,  as  on  previous  days,  there  was  no  chlorine  in  the  urine. 
But  on  the  eleventh  day  of  the  disease  the  chlorine  began  to  re- 
appear, was  in  some  quantity  on  the  fourteenth  day,  and  on  the 
twenty-first  and  ttuenty-second  days  of  the  disease  it  was  so 
abundant  as  to  yield  seventeen  to  twenty-two  grammes.  The 
urates  throughout  were  abundant,  but  their  exact  amount  was  not 
determined. 

The  records  of  this  case  of  pneumonia  have  been  thus  fuUy 
given,  in  the  hope  that  it  may  serve  as  a  model  for  the  investiga- 
tion and  recording  of  other  casea  Till  such  inquiries  are  fully 
carried  out  by  many  observers,  working  independently  and  uni- 
formly, the  statistics  of  pneumonia  will  get  more  confiised  than 
Uiey  now  are,  and  will  therefore  become  even  of  still  less  valua 

It  is  now  beginning  to  be  appreciated  by  thoughtful  physicians 
that  the  so-called  physical  signs  are  inferior  in  value  to  those 
afforded  by  accurate  observation  of  the  correlations  of  tempen^ 
ture,  pulse,  condition  of  the  urine,  and  tendency  to  crisis;  and 
these  observations,  so  ably  and  clearly  recorded  by  Dr.  Parkes, 
are  in  unison  with  many  similar  records  by  Wunderlich,  Metssger, 
Barthez,  and  others.  They  show  that  the  crisis  may  occur  on  any 
day  of  the  disease,  but  the  usual  dates  are  the  fourth,  or  sixtlt,  or 
seventh  day. 
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rJle  LVi'ne  iw  Pneumonia. — (1,)  The  amount  of  tmter  is 
en€d  by  a  ttiird  or  a  balf,  (COO  to  800  c  a)  This  is  most  marked 
during  the  early  days;  and  m  no  doubt  due  to  retention  of  water 
in  the  febrile  body.  During  the  stage  of  resolution  the  amount 
of  water  increases,  (i)  The  nrra  is  greatly  increaaed  during  tbe 
height  of  the  disease — an  increase  not  due  to  any  other 
than  the  metamorphoses  of  tiasue  during  the  pyrexia;  and 
ec|ual  periods  of  time  it  is  more  abundant  during  the  day 
during  the  night;  and  is  in  larger  quantity  6e/f>re  than  dc 
reeolution.  Dr.  Pai-kes,  however,  has  found  it  to  be  very 
dining  resolution,  and  the  genenil  fact  must  be  admitted  thafc^ 
ffrmtt44  umouni  of  urm  coincides  wiih  the  highest  tempenUt 
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aiuliliat  it  arises  frcytn  general  increased  metamoy^ph^ais,  (3.)  Tlte 
specijic  gravity  is  high  (1025-1035),  partly  from  deficiency  of 
water,  and  partly  from  excess  of  urea;  and  as  the  chloride  of 
sodium  is  absent,  the  specific  gravity  measures  pretty  accurately 
the  amount  of  urea.  (4.)  The  uric  acid  is  increased,  and  its  free 
excretion  is  a  favourable  sign.  (5.)  The  urine-pigment  is  increased 
two  or  threefold,  or  altered;  and  it  tints  the  urates,  when  they 
fall,  brown,  red,  or  carmine.  (6.)  The  chloride  of  sodium  is 
diminished,  or  is  entirely  absent  during  the  existence  of  the  fever 
and  the  occurrence  of  the  lung-lesion — i,  e.,  during  the  early 
period,  or  at  the  commencement  of  hepatization.  Even  when 
given  by  the  mouth  at  this  period,  it  wUl  not  pass  off  as  in 
health,  but  is  retained,  and  will  not  appear  in  the  urine  (in  Dr. 
Parkes'  case,  for  more  than  forty-eight  hours).  It  re-appears 
during,  or  rather  after  resolution,  but  it  does  not  always  re-appear 
directly  resolution  commencea  It  may  still  be  retained  for 
some  days — as  many  as  eight  or  ten — after  which  it  is  poured  out 
in  such  quantities  as  sometimes  to  raise  the  specific  gravity  of 
the  urine.  This  especially  occurs  in  cases  where  there  is  little 
expectoration  and  no  purging,  although  the  water  of  the  urine  is 
increasing  and  the  urea  is  diminishing.  Fifteen  to  twenty-five 
graTYimes  may  be  thus  passed  in  the  urine  during  twenty-four 
hours;  and  the  period  of  its  increase  is  some  time  after  the  excre- 
tion of  urea  has  reached  its  acme,  and  is  declining.  There  is  thus 
ample  evidence  that  the  chlorine  has  been  retained,  and  not 
excreted  in  excess  through  the  skin;  and  even  when  hydro- 
chloric  acid  is  given  to  the  patient,  no  chlorine  appears  in  the 
urine;  and  Beales  observations  prove  that  the  lung-exudation 
is  very  rich  in  chlorides,  which  are  often  largely  excreted  in  the 
sputa.  The  retention  of  the  chlorides  thus  seems  to  be  intimately 
connected  with  the  development  of  the  lung-lesion  or  exudation; 
and  their  excretion  is  increased  during  the  absorption  and  disap- 
pearance of  the  exudation.  (7.)  The  sulphuric  acid  is  also  in- 
creased by  about  a  third.  (8.)  Tlie  j^hosphori^  acid  and  the 
free  acidity  are  lessened. 

Abnormal  products  abound  in  the  urine.  They  are  chiefly  as 
follow: — (1.)  Bile-acids;  (2.)  Bile-pigment,  with  or  without 
jaundice;  (3.)  Albumen  is  present  in  a  large  proportion  of  cases. 
The  period  of  its  occurrence  is  variable;  but  both  Weller  and 
Parkes  iigree  that  it  is  most  common  at  the  commencement  of  and 
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before  resolution — L  p.,  at  the  Leiglit  of  the  disease.  It  has  been 
supposed  that  some  of  tlie  absorbed  eitudation  m  got  rid  of  in  this 
way  (J.  W.  Begbie);  but  in  the  cases  obs<srved  by  Dr.  Parkes,  the 
albumen  in  the  urine  always  appeared  hefm^e  resolution,  wlien 
the  lungs  were  yet  commencing  to  be  consolidated;  and  in  one 
case  there  were,  at  interval  of  from  sm  to  eight  weeks^  three 
recurrent  attacks  of  acute  pneumonie  consolidation,  affecting 
different  part^  of  the  two  lungs,  and  at  the  height  of  each  att£u!k 
albaniinuria  occurred;  while  in  the  intervals,  and  subsequently, 
the  urine  was  quite  free.  Dr.  Parkes,  tlieret'ore,  does  not  ascribe 
the  appearance  of  albumen  in  the  urine  in  cases  of  pneumonia  to 
the  absorbed  exudation  passing  out  by  the  urine  in  this  fomii 
but  to  the  implication  of  the  kidneys  in  the  general  congestion 
and  exudation^  the  most  marked  local  seat  of  which  waa  in 
the  lungs. 

Of  five  cafies  in  which  albuminuria  occurred  during  the  height  of 
tlie  diseaHc,  no  fewer  than  three  died;  while  among  seven  iio?3^a/&tt* 
KTilmmM  cases  observed  fay  Dr.  Parkes,  only  one  died.  While  the 
mortality  of  all  the  cases  recorded  by  him  was  four  in  tklri^n^ 
or  30"7  per  ccTit^  that  of  the  eases  with  albuminous  urine  WBB  60 
per  ce7itt  and  with  non-albuminous  urine  it  was  14  per  cent; 
**thm*efbre  albuminuria  occ^urring  before  resoluHmi  appears  la 
he  un  unfatH)unible  mgn;  and  the  very  frequent  occurrence  of 
albuminuria,"  continues  Dn  Parker  "in  sthenic  pneumonia  is 
one  of  the  moat  interesting  facts  in  its  clinical  history.  In  no 
disease  seen  in  this  country,  except  perhaps,  in  frutcuMed  tj^pfi^^, 
is  albuminuria  so  common  as  in  pneumoniu.  Bronchitis  of  th© 
large  tubes,  chi-onic  phtldsis,  and  empliysema  present  a  moet 
marked  contrast  to  pneumonia  in  this  respect"  It  m  not  invmri- 
ably  connected  with  eident  of  local  disease:  cases  of  enormoua 
consolidation,  and  with  great  dyspnoea,  have  not  necessarily  albu- 
minous urine. 

In  some  cases^  instead  of  being  increased,  the  urinary  solids  are 
lessened,  even  in  intensely  febrile  cases,  with  a  heightened  tem- 
perature of  jit7«  or  ^Lv  degrees*  Such  is  a  result  of  retention^  and 
not  of  diminished  exci^etion  (see  vol  i.,  p,  5fl,  et  eeq.);  and  in 
such  cases  some  one  or  other  of  the  following  events  happen  :^ — 
(1.)  At  a  later  period  of  the  disease  a  large  amtmtit  iif  sfjme 
ingredient  may  be  poured  out  by  tlie  urine,  although  the  febrile 
sympttpms  have  almost  or  entirely  gone — e.  g.,  uric  acid — the  criiiia 
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by  the  urine  of  the  older  physicians;  (2.)  Towards  convalescence, 
spontaneous  diarrhoea  may  come  on;  (3.)  The  recoveries  are  not 
so  rapid  as  in  cases  in  which  the  urinary  excretion  is  larga  The 
amount  of  the  urine,  indeed,  is  a  good  guide  for  prognosis.  As  in 
typhoid  fever  and  other  acute  affections,  it  is  probable  that  the 
products  of  metamorphosis  are  retained,  and  poison  the  blood. 

During  convalescence  the  urine  generally  augments  considerably 
in  amount,  and  (cases  of  previous  retention  of  excreta  being 
excluded)  the  urea,  the  uric,  and  sulphuric  acids  diminish  for  a 
short  period  below  their  healthy  range;  the  chloride  of  sodium 
increases,  and  an  extraordinary  amount  is  sometimes  passed ;  but 
if  the  quantity  got  rid  of  by  sputa  or  by  diarrhoea  has  been  large, 
the  amount  of  chloride  of  sodium  excreted  by  the  urine  will  be 
proportionally  less  (Parkes  On  the  Urine,  pp.  270-279). 

Decrease  of  temperature,  as  a  rule,  precedes  the  falling  of  the 
pulse,  and,  on  an  average,  the  fourth  day  is  the  day  of  maximura 
elevation  in  uncomplicated  cases;  the  decline,  beginning  on  the 
following  day,  becoming  rapid,  and  attended  with  various  well- 
marked  critical  phenomena  on  the  seventh  day;  while  the  mini- 
mum is  reached  about  the  ninth  day.  In  typical  cases,  throughout 
the  attack,  the  temperature  rises  all  day  towards  evening,  and 
falls  during  the  night  towards  the  morning. 

If  a  fresh  lung-lesion  or  exudation  commences,  a  re-accession  of 
temperature  will  indicate  its  occurrence;  but  in  all  pure  and 
simple  cases  the  defervescence  is  a  precipitate  one,  the  tempera- 
ture flailing,  in  the  course  of  from  twelve  to  thirty-six  hours,  as 
much  as  7°  Fahr.,  or  more  degrees.  In  the  majority  of  cases  the 
decrease  during  the  first  niglU  of  defervescence  is  very  consider- 
able, small  during  the  succeeding  day,  but  again  considerable 
during  the  following  night  (Wunderlich).  If  a  diagram  of  the 
temperature  in  a  case  of  pneumonia  be  projected  upon  paper,  as 
was  done  with  several  of  the  febrile  diseases  in  vol  i  (some  of 
which  it  resembles,  such  as  measles),  the  student  may  perhaps 
better  appreciate  the  statements  that  have  been  made  regarding 
temperature  in  this  disease. 


680        SPECIAL. PATHOLOGY — INFLAMMATION  OF  SUBSTANCE  OP  LUNOS. 

RANGE  OF  TEMPERATURE  IN  A  CASE  OF  PNEUMONIA  OCCURRING  IN 
A  MAN  THIRTY- EIGHT  YEARS  OF  AGE,  DATING  FROM  THE  FIRST 
EVENING  OF  THE  ATTACK.  THE  RECORD  INDICATES  MORNING  (M.) 
AKD  EVENING  (E.)  OBSERVATIONS  (Wunderlich). 
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The  natural  history  of  pneumonia  would  be  incomplete  without 
some  attempt  to  expound  the  causes  of  this  tendency  to  a  spon- 
taneous favourable  termination  of  uncomplicated  cases,  and  their 
determinate  duration.  This  cannot  be  better  expressed  than  in 
the  words  of  Dr.  Parkes.  First  of  all  he  considers  the  following 
question : — 

''What  is  the  exact  connection  between  the  lung-symptoms  and  the 
general  pyrexia?  The  course  of  the  two  is  certainly  not  exactly  parallel. 
The  complete  consolidation  seems  to  be  posterior,  in  point  of  time,  to  the 
height  of  the  pyrexia.  It  has  even  been  supposed  by  Wunderlich  that 
the  exudation  into  the  lungs  coincides  with  the  end  of  the  pyrexia — 
that  is  to  say,  that  the  defervescence  commences  when  the  lungs  become 
oompletely  hepatized.  I  have  not  been  able  to  satisfy  myself  rigorously 
on  this  point.  If  it  could  be  satisfactorily  made  out,  it  would  certainly 
imply  that  the  exudation  into  the  air-cells  relieved  or  cured  the  fever — 
in  other  words,  that  the  lung  disease  is  not  a  primary,  but  a  secondary 
condition,  and  that  it  succeeds  to  and  brings  to  an  end,  by  purifying  the 
blood,  a  condition  of  general  pyrexia,  arising  from  blood  disease.  With- 
out believing  that  this  relation  is  quite  determined  (if  it  were  determined. 
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the  case  would  be  settled),  there  is  no  doubt  that  the  fever  ends  spon- 
taneously, or  very  greatly  lessens  at  the  time  when  the  inflammation  of 
the  lung  is  very  great. 

"  There  are  at  present  two  views  more  or  less  clearly  defined  which 
aim  at  explaining  these  phenomena,  and  which  may  be  thus  expressed — 

"  1 .  According  to  the  first  of  these,  there  is  a  blood  disease  of  some 
sort,  of  a  nature  not  thoroughly  known,  but  which  consists,  in  part,  in 
an  augmentation  of  the  fibrio,  as  in  acute  rheumatism.  Increasing  up 
to  a  certain  point,  and  giving  rise  to  the  slight  malaise  which  precedes 
all  cases  of  pneumonia,  it  is  at  last  brought  to  a  head  by  some  exposure, 
by  a  dietetic  error,  or  by  reaching  a  point  at  which  the  functions  of  the 
blood  are  seriously  interfered  with.  Then  ensues  high  general  fever 
from  implication  of  the  nervous  system,  and  at  the  same  time  some 
i^rgan  or  other  is,  on  account  of  special  affinity  for  the  morbid  blood,  or 
from  previous  damage  to  its  structure,  specially  irritated.  In  pneumonia 
the  lung  is  the  seat  of  election,  and  there  is  rapid  hypenemia  and  transu- 
dation of  fluid  into  the  air-cells.  By  this  transudation  the  morbid 
blood  is  purified.  The  process  is  analogous  to  that  of  gout,  in  which  a 
diseased  blood  gives  rise  to  a  local  dLsease  by  the  deposition  of  urate  of 
soda  in  and  about  joints.  When  the  localization  and  consequent  purifica- 
tion is  finished,  then  the  fever  ends.  There  remains  the  lung-exudation, 
which  gradually  soflens  down,  is  partly  expectorated,  partly  absorbed; 
and,  in  the  process  of  absorption,  it  may  produce  again  secondary  con- 
tamination of  the  blood,  and  certain  afleciions  of  other  organs,  which 
constitute  those  secondary  aflections  which  sometimes  complicate  the 
afler-course  of  pneumonia. 

''The  weak  points  in  this  hypothesis  are  the  want  of  definite  indications 
of  the  blood  disease,  and  of  its  mode  of  production.  There  is  some 
evidence  on  these  points,  but  it  is  certainly  not  very  great. 

<'  Its  strong  points  are  the  explanation  it  gives  of  the  previous  malaise; 
of  the  sudden  outburst  of  fever,  when  the  diseased  blood  implicates  at 
last  the  nervous  system;  of  the  singular  and  rapid  termination  of  the 
pyrexia  at  a  time  when  the  lung-lesion  is  yet  intense;  and  of  the 
enormous  elimination  of  urea  during  the  very  first  days  before  the  lung- 
exudation  has  softened  down. 

"2.  The  second  hypothesis  is  the  exact  contrary  of  the  former.  The 
lung  aflbction  is  supposed  to  be  the  primary  lesion :  it  is  a  local  inflam- 
mation produced  by  the  (still  obscure)  causes  of  local  inflammation, 
running  the  ordinary  course  of  such  inflammations,  and  giving  rise  to 
violent  symptomatic  pyrexia.  The  undoubted  inci'ease  of  fibrin  in  the 
blood  is  sup{>osed  to  be  not  primary  but  secondary,  to  be  caubed  by  and 
to  augment  with  the  inflammation,  and  to  be  at  its  height  with  it. 
Yirchow  has  stated  that  this  fibrin  is  nothing  moi-e  than  the  albuminous 
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subitance  absorbed  by  tbe  Ijmipbatica  of  tUe  inflamed  and  hepati^ed 
lung,  and  poured  into  tbe  blood.  The  fever  is  belie vttd  to  be  entirely 
symptomatic  of  the  local  diaeasBf  and  to  ba  coinmengottite  witli  ita 
in  tea  St  ty  and  extent.  The  arguments  for  thi^  view  eeem  to  be,  that 
the  Inng-syraptoma  are  remarkably  early  in  manifest^itlon,  though  tbey 
may  not  lie  very  intense*  Pain  in  tbe  side  and  cough  are  veiy  niioii 
present,  and  sometimea  ooctir  even  before  tlie  shivering  and  heiul* 
aehe.  The  pyi-exia,  althongb  great  in  the  early  days,  is  perbapa  not 
greater  than  might  have  been  produced  by  the  eondition  of  the  lung; 
and  as  to  tbe  tennination  of  the  ^ver^  thiK  may  be  mippoaed  to  oocur 
because  the  really  true  febrile  stage  of  pneumonia  is  Dot  the  period  of 
complete  exntlatioa»  but  the  preceding  period  of  intense  hyperemia.  To 
say  that  the  pyrexia  ii  gone,  wht^n  the  lung-lesion  ia  yet  most  intanae, 
may  be  an  Incorrect  expression  of  the  fs^t:  the  consolidation  miiy 
poaaihly^  indeed,  be  most  intense,  but  this  may  be  merely  the  tsm* 
tural  termination  of  thut  enormoua  hypencmia  and  bloekage  of  ve»- 
sela  from  local  ebangea  of  nutritiotj,  which  h  m  reality  the  essentbd 
diBeofie. 

**The  difference  between  tbeae  two  hyjjothesea  would  be  this:  the 
fever  ends  spontaneously,  first,  I>ecause  the  blood  i*  purified,  or  seoopdly, 
beG&uie  tbe  local  disease  encb  spanUineously — L  4.,  tbe  active  febrile 
making  local  disease.  This  kst  aasamption*  however,  is  decidedly  a  v*ry 
bold  aud  hazardoua  one. 

^Between  these  two  vitws  it  is  not  very  easy,  nor  perhapa  ia  it 
desirable,  yet  to  chooBe,  for  the  blood  haa  not  yet  been  sufficiently 
examined.  The  only  blood  disease  which  ha^  yet  been  indicated  by  the 
aupportera  of  the  firmt  view,  as  anterior  to  pneumonia^  is  hyjieHnosia 
(excess  of  fibrin);  aud  m  hyperinosia  occurs  in  acute  rheumatism  without 
pneumonia,  it  i.4  evident  that  there  must  be  some  other  cauae,  either  in 
the  blood  or  lu  the  local  structure  of  the  lung,  which  locates  the  disease 
in  that  fiEirt, 

**  That  hyperinoais  b  really  anterior  ia  pueumonia  as  in  rbeumatisiti 
must,  in  ipite  of  the  opinion  of  Vircbow,  be  considered  likely,  from 
the  experiments  araoug  others,  of  Professor  Kaumann,  of  Bonu ;  tli»t 
it  is  not  the  oidy  condition  in  either  of  these  cases  will  be  genemlly  ad- 
mitted. But  what  other  blood  aflfectioa  ia  there  1  Kone  has  yet  been 
indicateilf  to  my  knowledge,  in  the  acute  sthenic  pneumonia  of  yomig 
persons  without  gouty  or  renal  disea^.  But  tbere  is  one  point  on  whielL 
I  have  \wen  trying  to  collect  evidence  for  some  years,  but  at  prevent 
without  siufficient  success.  It  is  well  known  how  frequently  the  livttr  ia 
aflected  in  pneumonia,  so  that  some  amount  of  jaundioe  is  not  at  all 
uncommon,  and  sometimes  bile-pignient  appearg  ia  the  pDenmonic  sputa, 
I  have  also  found  in  some  cases  evidence  of  liver  afiection  for  some  tima 
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before  the  lung  disease,  especially  the  so-called  torpor  with  deficieut 
biliary  flow. 

''  Is  there,  then,  any  condition  of  the  liver  which  adds  something  to 
the  blood  which  ought  not  to  be  there?  Taurin  has  been  found  in  the 
healthy  tissue  of  the  lung;  but  in  the  hepatized  lung  it  seems,  from  Yer- 
deiFs  observations  on  his  pneumic  acid  (taurin),  to  be  in  excess.  Is  it 
some  compound  of  this  sort  which,  in  combination  with  the  hyi)erinoBis, 
determines  the  localization  of  the  blood  disease,  or  produces  by  its  irrita- 
tion the  inflammation  of  the  lungl  I  know  no  facts  whatever  which  can 
lead  to  a  decision;  but  it  is  to  be  hoped  that  some  competent  person  will 
soon  undertake  a  more  complete  analysis  of  blood  in  the  very  first  days 
of  pneumonia  than  has  yet  been  made. 

"  But,  whatever  be  the  facts  as  to  the  order  of  things  in  pneumonia, 
whether  the  lung  affection  is  a  mere  localization  of  the  blood  disease,  or 
whether  the  undoubted  blood  disease  of  the  developed  stage  is  merely 
produced  by  absorption  from  the  inflamed  lung,  it  is  certain  that  the 
usual  course  of  pneumonia  is  such  as  we  witnessed  in  this  untreated  case, 
viz., — (I.)  There  is  an  early  period  of  intense  fever,  ceasing,  if  no  compli- 
cation be  present,  of  itself,  at  a  tolerably  determinate  time;  (2.)  There  is  a 
later  period  of  lung  hepatization,  which  softens  down  during  a  period  of 
moderate  fever,  and  is  expectorated  or  absorbed.  There  are  therefore 
two  periods  in  pneumonia^  and  both  have  their  dangers.  The  intense 
early  fever  may  kill  by  its  intensity;  the  exudation  may  kill,  subse- 
quently, by  apnoea,  or  may  contaminate  the  blood  during  softening  to  such 
an  extent  as  to  lead  to  renewal  or  increase  of  the  fever  and  inflammation 
of  other  parts,  or  to  coagulation  of  the  blood  in  the  heart  or  great  vessels. 
Each  period  has  its  own  dangers,  and  must  have  its  own  treatment.' ' 

Morbid  Anatomy. — FoUowing  Andral  and  Laennec,  all  subsequent 
writers  on  pneumonia  are  persuaded  that  a  knowledge  of  the 
anatomical  characters  of  the  lung  in  this  disease  is  essential  to  a 
perfect  appreciation  of  the  symptoms,  physical  signs,  prognosis, 
and  treatment  of  the  disease.  Both  in  the  acute  and  chronic 
forms  of  diffuse  inflammation  of  the  substance  of  the  lungs,  the 
vesicular  pulmonary  tissue  is  more  loaded  with  dark  venous  blood 
than  usual,  and  iis  texture  is  more  easily  broken  down  than  in 
health;  air,  however,  still  penetrates  the  air-cells,  and  conse- 
quently the  lung  still  crepitates,  swims  in  water,  and,  if  washed, 
the  colour  is  nearly  restored,  but  it  is  doughy,  pits  on  pressure, 
and  is  red  or  livid,  and  heavier  than  the  normal  lung. 

This  is  the  first  stage  of  pneumonia — namely,  that  of  simple  en- 
yorgement  This  state  of  inflammation  may  terminate  by  resolution, 
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or  it  may  pass  to  more  complicated  and  dangerous  lesiona.  Dr* 
Stokes  is  of  opinion,  however,  that  a  skifje  of  irrliation  has  pre- 
viously existed,  bo  that  the  first  stage  deacribed  by  Laetmec  would 
be  the  second  deacribed  by  Dr.  Stokes,  who  has  repeatedly  seeti 
a  cortdition  of  the  lung*  regarded  by  him  as  the  first  or  earliest 
stage  of  pneumonia,  in  whieh  the  lung- tissue  is  drier  than  usual, 
and  of  a  bright  vermilion  colour  from  intense  arteriid  injection; 
but  there  is  no  engorgement  (On  Diseases  of  the  Chesty  p*  310), 
Skoda  and  Fuller  are  opposed  tt>  this  conjectural  view. 

When  effusion  of  serum  succeeds,  the  lung  is  in  the  same  gorged 
state,  but  in  addition  it  is  loaded  with  watery  fluids  so  that  on 
cutting  into  it  the  serous  fluid  mixed  with  blood  streams  from  it 
as  from  a  sponge.  When  its  action  is  listened  to  during  life,  a 
lung  in  this  condition  no  longer  crepitates,  and  its  bulk  is 
enlarged ;  for  it  may  be  seen  after  death  to  have  taken  the  impres- 
sion of  the  ribs,  and  it  does  not  collapse  wlien  the  chest  is  0{>ened* 
The  lung  is  now  technically  said  to  be  in  a  state  of  Ted  kepatiza^ 
fimi,  or,  as  Andral  has  termed  it,  red  mftcning;  for,  although  firm, 
its  texture  has  lost  its  natural  toughness,  cohesion,  and  resistant 
power. 

This  is  the  so-called  second  stage  of  pneumonia.  The  diseased 
pai't  readily  breaks  up  by  a  thrust  of  the  finger  into  its  substance. 
This  state  has  many  degrees,  the  air-cells  being  either  wholly  or 
partially  impermeable.  In  some  Instances  the  productive  effectB 
of  inflammation,  commonly  called  exudation,  are  very  large  in 
quantity,  mixed  with  blood,  and  can  be  readily  separated,  or,  bm 
it  were,  pressed  out  of  the  lung.  In  the  other  extreme  of  this 
form  of  inflammation  the  exudation  foiins  an  integral  part  of  the 
lung,  which  now  becomes  so  solid  that^  if  cut,  it  represents  with 
much  accuracy  a  portion  of  the  liver  or  spleen.  In  this  state  it 
contains  at  the  diseased  part  little  or  no  air,  does  not  ci-epitate, 
nor  fl^oat  in  water;  it  cannot  be  injected,  is  of  a  deep  venous 
colour,  while  its  texture  is  easily  broken  down  and  penetrated  by 
the  finger.  The  lung  is  still  enlarged  or  swollen,  and  does  not 
collapse  when  the  chest  is  opened  It  variea  in  colour  from  a 
reddish  brown  or  deep  dull  red  to  a  violet  hue,  and  is  genenUly 
darker  in  the  agefl  than  in  the  adult. 

Suppuration  may  follow  this  form  of  pneumonia,  and  the  pu« 
eS'used  may  be  either  infiltrated  or  limited,  as  if  eonUiined  in  no 
abscess.     Infiltration  is  by  far  the  most  common;  and  although 
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this  form  of  disease  may  occur  suddenly,  as  a  result  of  serous 
infiltration  in  unhealthy  persons,  or  during  the  progress  of 
zymotic  diseases,  yet,  in  the  belief  of  most  pathologists,  it  more 
generally  follows  the  red  hepatization.  In  this  latter  case  the 
pulmonary  tissue,  red,  dense,  compact,  and  impermeable  to  air, 
passes  to  a  grey  colour,  and  hence  it  is  termed  grey  hepatization 
or  grey  softening,  and  is  regarded  as  the  third  stage  of  the  disease^ 
following  Andral  and  Laennec.  The  structure  in  other  respects 
of  either  form  of  hepatization  appears  to  be  the  same;  for  if  we 
examine  the  lung  with  a  microscope  we  find  the  same  granula- 
tions, only  they  are  white  or  grey  instead  of  red.  There  are 
instances,  however,  in  which  these  granulations  are  wanting,  and 
we  observe  only  a  grey  smooth  surface.  Hence  the  granular  and 
non-granular  forms  of  hepatization  described  by  some  authors. 
In  aged  persons  the  granulations  of  a  pneumonic  lung  are  much 
larger  than  in  the  adult,  depending,  no  doubt,  on  the  increased 
size  of  the  air-cells  in  persons  of  advanced  life  (MM.  Hourmann 
and  Dechambre,  and  Dr.  Maclachlan).  Hepatization  in  old 
people,  with  granulation,  is  nearly  four  times  more  common  than 
non-granular  or  planiform  hepatization  (Maclachlan,  L  a,  p. 
279). 

In  the  grey,  as  in  the  red  hepatization,  the  pulmonary  tissue  is 
easily  torn,  and  the  quantity  of  pus  infiltrated  is  sometimes  so 
great  that,  on  cutting  into  the  lung,  that  fluid  readily  flows  from 
it:  at  other  times  the  pus  will  not  flow  on  a  simple  incision,  but 
exudes  by  compression.  The  lung  is  solid  and  impermeable  to 
air.  It  sinks  in  water,  and  has  ceased  to  crepitate.  The  inter- 
spersion  of  red  and  dark  points  gives  a  granite-like  appearance  to 
the  section  of  a  lung  which  is  in  a  state  of  grey  hepatization. 
The  lung  is  now  more  friable  than  in  red  hepatization.  The 
finger  sinks  into  the  gi*ey  portions  of  the  lung  upon  the  least  pres- 
sure, and  when  the  grey  texture  is  squeezed  it  breaks  down  into 
a  pulp. 

Although  pus  is  more  commonly  diffased  through  the  pul- 
monary parenchjTna,  yet  sometimes  it  is  collected  into  an  abscesa 
In  the  infancy  of  pathology  physicians  regarded  phlegmonous 
abscess  of  the  lung  as  a  common  and  ordinary  occurrence,  but  it 
is  extremely  rare;  and  Laennec,  when  he  published  the  first 
etlition  of  iiis  work,  had  only  met  with  six  crises,  notwithstanding 
his  extensive  research;  and  in  the  practice  of  other  physicians, 
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phlegixionoua  abscess  of  the  lung  is  equaUjr  uncomiDoiL  Abnoees 
of  the  lung,  altliough  termed  phlegmonous,  to  distinguish  it  from 
tubercular  abscess,  generally  exists  without  any  great  intensity  of 
infiammation,  or  other  conaiderable  altei'atioti  of  its  tissue.  In 
the  experience  of  Dr,  Maclacblan,  liowever,  the  rarified  eonditioii 
of  the  lung  in  the  aged  *' seems  to  favour  the  formation  of  small 
abscesses,  which  are  occaaionaJly  seen  inteiBpersed  through  the  red 
and  grey  consolidated  tissues,  as  if  certain  air*cells  had  broken 
down  and  coaJe^ed  during  the  plastic  or  suppurative  proeeaa^  and 
formed  »o  many  sacs  for  the  reception  of  Uie  efiused  or  seoreted 
matter"  (1.  a,  p,  279). 

Pneumonia  may  terminate  by  gangrene,  which  is  also  as  rare 
a  termination  as  by  abscess.  It  occasionally  arises  from  excess 
of  inflammation,  but  more  commonly  the  inSammation  which 
precedes  this  state  is  of  little  intensity,  so  that  it  rather  »p- 
pi-oaches  to  antbrax,  and  may  be  of  pestilential  origin.  The 
gangrenous  portion  may  or  may  not  be  circumscribed,  and  it  is 
found  in  the  different  states  of  ^ngrenous  ^char,  of  deliques- 
cence, of  sphacelus,  and  lastly,  ^of  simple  excavation,  the  dead 
portion  ha^^ng  been  detached  and  expectorated.  In  some  clmsm 
of  cases,  as  in  the  continued  fever  of  typhus  and  typhoid,  the  pneu* 
monia  occui-s  as  a  local  lesion,  and  is  sometimes  named  "typhoid 
pneumonia;*'  so  nlm  in  another  class  of  cases,  characterized  by 
Mood -poisoning  or  by  eififdmliem,  the  lung  disease  is  a  secondary 
result,  and  is  said  to  be  due  to  pyemia.  While  in  yet  another 
class  of  cases,  as  in  those  where  some  morbid  condition  of  the  con- 
stitution prevails — as  in  the  alcoholism  of  drunkards^-a  primary 
pneumonia  in  them  may  give  rise  to  blood  poisoning  and  the 
phenomena  of  pyaemia,  by  the  sanioi^  decay  of  the  es^udation  and 
its  re-absorption  during  resolution. 

Pneumonia  may  be  either  single  or  double — that  is,  it  may 
attack  one  or  both  lungs  at  the  eame  tima  Of  the  part  of  the 
lung  attacked,  inflammation  of  the  inferior  lobe  is  most  frequent; 
next,  of  the  superior  lobe;  wbUe  rarely  the  whole  lung  is 
inflamed. 

Bronchitis  may  take  place  without  pneumonia,  but  in  many 
cases  jmeumonia  follows  as  a  consequence.  Pneumonia  also  may 
take  place  without  bronchitis,  but  in  general  bronchitis  accom- 
jmnies  it  Pneumonia  also  may  take  phice  without  plcuritis,  but 
it  generally  happens  that  the  pleura  is  more  or  less  affected 
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In  old  persons  primary  pneumonia  is  mostly  lobar,  and  the  disease 
should  be  particularly  looked  for  at  the  inferior  and  posterior 
parts  of  the  chest  It  runs  its  course  very  rapidly  to  purulent 
infiltration,  and  the  prodromata  are  not  distinctly  marked. 
Parotitis  is  a  frequent  complication,  and  of  bad  omen,  and  the 
pneumonia  may  be  marked  by  cerebral  phenomena.  Hypostatic 
pneumonia  is  that  form  which  is  apt  to  occur  in  those  who  are 
obliged  to  lie  on  their  back  for  a  length  of  time,  on  account  of  a 
fracture,  paralysis,  or  the  like. 

Much  speculation  has  been  entertained  with  respect  to  the 
more  particular  seat  of  pneumonia;  some  contending  that  the 
inflammation  aflfects  the  connective-tissue  of  the  lung,  and  others 
the  air-cells,  others  both.  It  is  quite  certain,  however,  that  the 
minute  bronchial  tubes  are  not  affected  in  slight  pneumonia;  for 
in  such  cases  their  divided  extremities  stand  out  in  the  midst  of 
the  inflamed  part  like  so  many  white  points.  When  the  lung  is 
more  acutely  inflamed,  the  bronchial  tubes  are  red,  and  evidently 
greatly  inflamed.  There  can  be  no  doubt,  however,  from  what  we 
now  know  of  the  nature  of  the  inflammatory  process,  and  also 
from  direct  observation  upon  the  tissue  of  inflamed  lungs,  that 
the  minute  elements  of  the  vesicular  and  connecting  tissue  com- 
posing the  parenchyma  of  the  lung  are  from  the  first  directly 
altered  in  their  vital  properties.     (See  vol.  L,  p.  64,  et  aeq,) 

General  Symptoms  of  Pnenmonia. — Pneumonia  is  generally  pre- 
ceded by  some  antecedent  fever,  by  shivering  more  or  less  violent, 
and  often  by  bronchitia  In  a  few  cases,  however,  consolidation 
may  be  complete  ere  any  primary  afiection  is  observed.  In  others, 
failure  of  the  appetite,  general  weakness,  and  wandering  pains  in 
the  limbs  and  chest,  precede  any  definite  attack  by  several  daya 

The  disease  being  set  up,  the  patient  is  restless  and  uneasy;  his 
respiration  difficult  and  hurried — from  30  to  50  in  a  minute,  accord- 
ing to  the  amount  of  lung  whose  function  is  suspended;  his  cough 
frequent,  and  his  expectoration  streaked  with  blood;  but  notwith- 
standing this  symptom  he  seldom,  unless  the  pleura  is  affected, 
suffers  pain,  which  consequently  increases  the  danger.  The  aged, 
however,  seldom  complain  of  difficulty  of  breathing  during  the  pro- 
gress of  the  disease,  whatever  may  be  the  frequency  of  the  respi- 
ration, so  that  it  is  incumbent  to  count  the  movements  of  the  chest 
,  in  old  people,  to  avoid  all  sources  of  error  (Hourmann,  Dechambre, 
and  Maclachlan).  Obscure  and  latent  forms  of  attack,  in  the 
experience  of  these  eminent  physicians,  are  frecjuently  met  with  in 
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jed  suljjects  labouring  under  cliroinc  disease  of  tlie  braiiii  lieaft, 
''or  some  other  internal  organ*     The  pulse  is  full  ant]  freque4it. 
from  100  to  120;  the  eoimtenance  livid;  the  noairik  ddated;  tlie  j 
toDgu©  and  lips  mort;  or  less  livid-,  the  former  of  w^hicU  is  coaU^ 
with  a  white  or  yellow^  mucus.     The  patient  inclinca  tc*  lie  on  his  I 
back,  supported  by  pillows.     If  he  recovers^  these  symjit*JinH  are 
iually  mitigated;  but  ihould  his  case  tend  to  a  fatal  end,  the 
"tongjje  becomes  brown  and  typhoid,  \m  pulse  mom  rapid,  profuse  i 
sweats  break  out  all  over  his  body»  and  at  length  his  mind  Wiinders, 
and  he  dies  by  coma  or  apnam.     There  are  many  instance^^  how* 
ever,  wtiere  the  course  is  widely  difFerent,  and  in  which  the  patient, 
though   evidently   dis^tressed   by   impeded    reif  pi  ration,   has    yet 
moments  of  cheerfuhiesj^;  gets  up,  and  may  walk  about;  but  he  i 
suddenly  dies,  seized  with  a  severe  paa-oxysm  of  dyspnoea  or  of  | 
coughing,  followed  by  collapse  of  the  remaining  healthy  part  of  j 
the  lung. 

In  typical  cases  of  acute  pneumonia  certain  groups  of  sym])tom.'^  I 
are  more  or  less  constantly  combined, — ^namely,  accelerated  res|ii* 
ration,  with  more   or  le*ss   difficulty  of  breathing,  and  rapidity 
of  puke    These  are  so  correlated,  that  the  severity  of  the  cas*?  ia  i 
best  measured  by  obsei^ving  the  co-relation  of  these  symi^tonisi 
The  cough  ia  at  first  dry,  but  soon  there  appears  a  scanty,  semi- : 
fluid,  grey,  frothy,  mucous  expectoration,  which  becomes  more  and 
moi-ti  viscid;  and  which,  in  the  first  stage  of  the  dkease,  remains  | 
of  a  catarrhal  yellow  or  white  appearance.     Atlerwarda^  during 
the  second  stage,  it  becomes  still  more  tenacioui,  reddish,  or  rust- 
coloured;  and  the  heat  of  skin  iaereases,  with  thirst  and  marked  j 
prostration,  and  a  pulse  increasing  in  rapidity* 

8ueh  are  the  geneml  symptoms  of  pneumonia;  and,  except  by 
their  diifereut  degrees  of  intensity,  it  is  dliiicult,  if  not  Impossible, 
to  distinguish  the  ditfemnt  stages  of  inflammation  from  each  other 
without  the  aids  of  percussion  and  auscultation.  The  general 
s3Tnptom8  of  serous  pneumonia,  Iiowever,  are  the  mtjst  marked; 
the  uneasiness  being  greater,  the  respiration  louder  and  mora  dM* 
cult,  the  countenance  more  livid  and  swollen,  the  oough  mono 
harassing,  tlie  expectoration  more  abundant^  and  the  attempt  to  | 
He  down  inii>osaibIa  A  gangi-enous  state  of  the  lung  is  deter- 
mined chiefly  by  the  intolerable  fetor  of  the  bre^ith. 

The  dumtion  of  a  case  of  pneumonia  varies  greatly,  l^iennaD  I 
conceived  that  the  diffuse  iittiammation  lasted  seven  or  etgltl  I 
days.     We   have  seen  that  in  simple  uncomplicated  cases  tljc 
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crisis  is  reached  about  the  fourth  or  sixth  days  (Wunderlich, 
Pabkes,  Metzger).  Andral  records  the  duration  of  the  disease  in 
the  adult  at  eleven  days ;  Chomel  and  Laennec,  at  from  seven  to 
twenty  days;  Bouillaud,  from  eight  to  twelve  days;  Hourmann 
and  Dechambre,  fourteen  days.  The  mean  duration  in  the  aged,  of 
109  carefully  recorded  cases  by  Hourmann  and  Dechambre,  was 
found  to  be  nine  days  and  seven-tenths;  and  Dr.  Maclachlan 
agrees  with  them  in  considering  the  progress  of  pneumonia  to  be 
more  rapid  in  the  aged  than  in  the  adult  More  generally,  how- 
ever, taking  all  its  forms,  cases  of  pneumonia  terminate  between 
the  seventh  and  the  twentieth  day. 

Physical  Signs  of  Pneumonia. — On  striking  the  chest  of  a  per- 
son in  health  it  returns  a  certain  hollow  resonant  sound,  de- 
monstrating it  to  be  partly  filled  with  air.  Also,  if  we  place  the 
ear  to  the  chest,  we  hear  certain  sounds  on  inspiration  and  on 
expiration,  which  are  termed  the  respiratory  or  vesicular  murmur 
(as  described  at  page  531,  ante).  In  pneumonia  these  natur^ 
sounds  are  altered,  the  sound  on  percussion  being  rendered  duller 
than  natural,  while  the  bronchial  respiration  undergoes  still  more 
remarkable  alterations ;  and  these  modifications  enable  us,  by  per- 
cussion and  auscultation,  to  determine  the  nature  and  seat  of  the 
disease. 

The  physical  signs  of  pneumonia,  in  the  adult  and  in  the 
aged,  are  so  dependent  on  the  morbid  changes  which  have  been 
described  in  the  lung  in  the  various  stages  of  the  disease,  that  a 
description  of  them  is  best  given  in  co-relation  with  the  morbid 
anatomy  of  the  disease.  In  doing  so,  the  descriptions  given  by 
Dr.  Fuller  in  relation  to  adults,  and  by  Dr.  Maclachlan  in  relation 
to  the  aged,  will  be  mainly  adhered  to. 

The  physical  signs  of  pneumonia  are  to  be  appreciated  by 
inspectiony  palpation,  Tnensuration,  percussion,  and  auscultation. 

During  the  first  stage,  inspection  of  the  chest  shows  that  the 
costal  movements  are  not  materially  diminished,  unless  the  mo- 
tions of  respiration  are  restrained  by  pain;  and  it  is  only  by 
percussion  and  auscultation  combined,  that  the  existence  of  pneu- 
monia can  be  determined. 

By  percussion  a  peculiar  euphonic  resonance  may  be  emitted 
by  that  portion  of  the  chest  at  which  pneumonia  is  banning, 
which  ceases  after  the  commencement  of  exudation,  to  be  replaced 
by  dulness  more  or  less  marked  according  to  the  extent  of  the 
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long  inTolved  (Fullee)*  DuriBg  the  period  of  invaBion  in  the 
aged,  the  chest  continues  to  sound  clear  over  the  seat  of  the 
impending  infiatnmation ;  and  m  conjeation  increases,  the  liing 
becomiiig  more  dense  and  less  permeahle,  the  soimd  emitted  on 
percussion  maybe  soraewliat  duller ;  hut  in  general  there  is  no 
appreciable  alteration  till  the  second  stage  has  set  in  (Mac- 
lachlan),  I 

Atiscidtuti'mi  during  the  early  period  of  engorgement,  befotts 
exudation  has  taken  place,  finds  the  breathing  weak  in  the 
affected  parts,  and  exaggerated  in  their  immediate  vicinity.  In 
the  aged,  tubular  hreatbing  m  sometimes  audible  at  the  root  of  j 
the  lung  at  a  very  early  period,  if  the  respiration  is  weak.  Bttt! 
as  soon  as  fiuid  exudes  into  the  affected  parts,  the  respiratgty 
sounds  are  obscured  or  replaced  by  the  small  crepitatioii  chatmc^ 
terifitic  of  pneumonia.  This  sound,  called  crepitation^  m  made 
up  **  of  a  multitude  of  minute  crackles,  which  occur  in  a  ToUey 
towards  the  end  of  inspiration,  and  are  unaffected  by  eoughing  or 
expectoration'*  {FtJLLER).  It  is  the  true  crepitating  riUe  of 
Laennec,  and  has  been  variously  compared  ''  to  the  crackling  of 
salt  thrown  upon  the  fire,"  or  to  ''the  sound  produced  by  rubbing 
a  lock  of  hair  between  the  finger  and  thumb  close  to  one*s  own 
ear**  (WrLLlAMS).  It  usually,  hut  not  invariably,  aeoompaniefi 
the  accession  of  pneumonia;  and  it  is  veiy  seldom  prei*ent  in 
advanced  life.  In  subjects  beyond  the  age  of  fifty,  and  partial- 
larly  in  still  more  advanced  age — as  between  sixty  and  eighty^ 
the  bubbles  composing  the  pneumonic  crepitation  ai^  very  gono- 
raJly  larger,  more  hurried,  and  less  numerous.  The  r&le 
tially  resembles  the  subcrepiUition  of  capillary  bronchitis,  and  is 
very  often  speedily  marked  by  copious  accumulation  in  Ibe 
larger  bronchi  (Waclachlak,  Grisolle,  Cazneuve,  Hourma3*k, 
Bechambee).  When  the  air-cells  are  completely  filled  by  tlie 
exudation,  and  the  minute  bronchial  ramifications  obstructed, 
crepitation  ceases;   and  when   capillary    bronchitis  oommencoa, 

lall  bubbling  r&les  are  heard  accompanjdng  both  expiration  and 
Inspiration-  When  acute  pneumonia  arises  in  connection  with 
ueiUe  rfitunuitiimij  Dr,  Fuller  has  often  observed  that  orepitatiom 
never  occurs.  This,  he  believes,  is  attributable  to  the  oocurmnoe 
of  the  exudation  into  the  interlobular  cxinneetive'tiiisueiy  and  con^ 
secjuent  exclusion  of  the  air-cells  (h  c,  p,  221);  Voc&I  resonanoo 
is  general ty  intensified.    The  return  of  the  respimtory  murmur, 
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and  the  gradual  disappearance  of  crepitation,  indicate  the  resolu- 
tion of  the  disease — ^a  process  which  is  generally  more  tedious  and 
less  perfect  in  the  aged  than  in  the  adult — often  followed  in 
elderly  persons  by  symptoms  of  continued  irritation  of  the  lung 
or  bronchi  On  the  other  hand,  in  proportion  as  crepitation  marks 
the  respiratory  murmur,  and  replaces  the  pulmonary  expansidn, 
the  supervention  of  consolidation  may  be  anticipated. 

During  the  second  stage  inspection  of  the  thorax  shows  the 
costal  movements  diminished  in  the  affected  side,  and  they  may 
be  somewhat  increased  on  the  unaffected  side;  but  the  movement 
of  elevation  is  less  affected  than  that  of  expansion. 

By  palpation  we  leam  that  vooal  fremUua  is  usually  above  the 
average;  and  Dr.  Fuller  has  verified  the  observation  by  post- 
mortem results,  which  showed  that  when  the  bronchi  were  plugged 
with  exudation  vocal  fremitus  was  entirely  abrogated. 

The  signs  elicited  by  percussion  depend  on  the  consolidation  of 
the  tissues,  the  amount  and  position  of  the  consolidated  part  in 
relation  to  the  surface  of  the  chest,  and  the  amount  of  intervening 
healthy  lung. 

If  the  consolidation  is  near  the  sur&ce,  the  sound  is  decidedly 
dull,  and  the  sense  of  resistance  to  the  extremities  of  the  percus- 
sing fingers  is  considerable  in  proportion  to  the  amount  of  the 
consolidation.  To  emit  this  unequivocal  dull  sound  of  hepatiza- 
tion in  middle  age,  the  disease  must  be  extensive,  and  without 
intervening  healthy  lung ;  but  in  some  cases,  if  the  hepatization 
be  central,  the  air  in  the  more  superficial  portions  of  healthy  lung 
often  prevents  a  dull  sound  from  being  returned  on  percussion. 
In  such  cases  percussion  elicits  a  clear  but  shallow  resonance.  A 
slight  diminution  in  the  resonance  of  the  chest,  immediately  over 
the  affected  portion  of  the  lung,  is  usually  all  that  percussion 
elicits  in  old  age,  in  the  second  stage  of  pneumonia.  By  ausculta- 
tion during  the  second  stage,  tubular  breathing  is  found  to  be  a 
most  constant  accompaniment  alike  in  the  adult  and  in  old  age. 
The  respiration  is  of  a  hoUow  character,  diffused  throughout  the 
hepatized  portion -r- tubular  towards  the  centre,  but  harsh  and 
blowing  towards  the  periphery  of  the  affected  part  Where  the 
tubular  breathing  prevails,  rflJes  and  rhonchi  are  abseiit;  while 
vocal  resonance  is  intense,  usually  of  a  metallic  ringing  character. 
This  is  most  marked  in  aged  persons.  The  cegophony  in  them  is 
more  decided,  the  shrill,  acute,  tremulous  voice  of  old  age  being 


S92 


SF£0t4L  PATHOLOGY — mTLAUMAmO^  OF  filTB&TAlfCE  Of  LUKOA. 


more  favourable  to  mgophony  than  to  brmiehophony.  The  ,/r€- 
i?ii^w^  produced  by  a  deep- toned  powerful  voice  is  seldom  observed 
ill  the  aged,  and  even  bronchoj>honi/  is  occaaionally  absent  (Mao- 
LACHLAK),  When  fibriiiotts  exudation  b  great  and  complete, 
blocking  up  vesides  and  tubes  completely,  absolute  dulneas  on 
percusHion,  with  little  or  no  vocal  resonance,  can  alone  l>e  heard ; 
and  the  heart's  sounds,  greatly  intensified,  are  then  frequently 
transmitted  through  the  consolidated  lung. 

Beyond  the  limits  of  dulness  and  consolidation,  the  extension 
of  fine  crepitation  denotes  the  extension  of  the  hepatization;  but 
when  resolution  has  conunenced,  crepitation  again  returns  t4>  llie 
part  which  was  dull  and  consolidated  before;  or  moderate  sized 
r&les  are  heard,  denoting  tlie  passage  of  air  to  and  fro  amongst 
the  fluid  which  occupiea  the  air-cells  and  smaller  bronchial  rami- 
fications; and  very  soon  the  percussion  note  assumes  its  nomud 
clmracter. 

The  passage  from  the  fiiiit  to  tlie  second  sta^a  of  pneumonia  is 
generaUy  exti'emely  rapid  in  old  age,  sometimes  within  a  few 
hours  (Maclachian).  In  the  ikird  stage  of  the  dlseaae  the 
physical  signs  do  not  differ  from  tiiose  already  described;  and 
neither  in  the  adult  nor  in  the  aged  are  any  certain  phenomena 
appreciable  by  which  the  paa^age  from  the  second  to  the  tliird 
stage  can  be  determined  A  persistence  of  the  sounds  already 
described  in  place  of  those  denoting  resolution^  and  especially 
when  the  expression  of  the  phenomena  diminishes  with  increaaing 
prostiiition  of  tlie  patient,  and  diminished  energy  of  voice  and 
respiration,  betokens  suppuration  of  the  lung.  It  is  by  the  snc- 
cession  of  tlie  jjliysical  signs  in  the  adult  and  in  the  aged ;  by  the 
occurrence  of  a  rhonchus  composed  of  large  humid  bubbles,  with* 
out  crepitation,  in  a  portion  or  portions  of  lung  previously  consoli- 
dated; by  tlie  coincidence  of  this  state  with  increased  exhaiii^tion; 
by  a  peculiar  dusky,  cachectic  expression  of  the  patient;  by  feeble- 
ness of  the  puhsa^  and  by  typhoid  symptoms  and  bloody  aero- 
purulent  sputa, — that  no  room  is  left  for  doubting  the  accession  of 
suppuration  of  the  affected  part  (MACLACHtAU), 

Fine  crepitation  of  the  lung  cannot  always  b«  regarded  aa 
pathognomonic  of  acute  pneumonia.  In  some  instances  it  is 
absent  throughout  the  attack,  alike  in  the  adult  and  in  the  ag^d 
**It  is  only/'  m  Dr.  Fuller  justly  observes,  ''by  the  ooncurrenoe  of 
different  signs  that  it  is  possible  to  arrive  at  a  tnistwarthy  eao* 
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elusion.  Fine  crepitation  occurring  coinddently  with  intense 
heat  of  skin  and  rusty  coloured  expectoration,  warrants  the 
strongest  suspicion  of  pneumonia,  and  justifies  the  adoption  of 
active  treatment;  and  if  it  he  accompanied  by  marked  alteration 
in  the  ratio  of  the  pulse  and  respiration,  speedily  followed 
by  dulness  on  percussion  and  tubular  breathing,  the  existence  of 
acute  pneumonia  cannot  be  doubted.  But  crepitation,  however 
fine,  if  not  attended  by  an  alteration  in  the  ratio  naturally  sub- 
sisting between  the  pulse  and  the  respiration  [and  I  would  add, 
the  temperature],  and  not  speedily  followed  by  tubular  breath- 
ing, cannot  be  relied  upon  as  indicative  of  pneumonia.  If  it 
occurs  without  these  symptoms,  it  is  commonly  indicative  of 
capillary  bronchitis  with  scanty  secretion;  whereas,  if,  under  the 
same  conditions,  it  is  accompanied  by  dulness  on  percussion,  it  is 
probably  due  to  rapid  oedema,  or  else  to  congestion  of  the  lungs, 
connected  with  some  febrile  hsemic  disorder,  cardiac  disease,  or 
the  deposit  of  tubercle"  (1.  a,  p.  229). 

Pneumonia,  it  has  been  stated,  sometimes,  though  rarely,  termi- 
nates in  abscess.  The  physical  symptoms  previously  to  the 
bursting  of  the  abscess  are  those  of  hepatization;  but  supposing 
the  abscess  to  have  burst  into  the  bronchial  tubes,  the  pus  of 
course  escapes,  and  a  cavity  filled  with  air  is  left,  communicating 
with  the  bronchial  tubes,  and  this  new  state  of  parts  gives  rise  to 
a  new  series  of  phenomena.  The  air,  for  instance,  having  pene- 
trated into  the  cavity,  the  part  which  returned  a  dull  sound  while 
the  abscess  was  yet  unbroken,  will  now  return  a  sharper  and 
clearer  sound  on  percussion  than  natural,  denoting  a  larger  admis- 
sion of  air  than  takes  place  in  health.  Again,  on  auscultating 
tlie  chest,  we  find  some  changes  have  taken  place  both  in  respira- 
tion and  in  the  transmission  of  the  voice.  K  the  cavity,  for 
example,  be  large,  and  the  opening  small,  the  natural  respiratory 
murmur  at  that  part  will  be  superseded  by  a  sound  resembling 
a  person  blowing  into  a  jug,  and  from  this  circumstance  termed 
by  Laennec,  "r&le  amphorique,"  or  "bottle  sound" 

Again,  if  the  cavity  be  large  and  its  walls  dense,  and  the  abscess 
still  contains  some  pus,  we  hear  a  sound  as  if  a  drop  of  water  had 
fallen  into  a  pool;  and  this  sound  is  so  sharp  and  metallic  that  it 
has  still  preserved  the  designation  originally  given  to  it  by 
Laennec  of  metallic  tinMvng.  It  is  usually  supposed  that  this 
sound  is  produced  by  a  globule  of  pus  or  fluid  dropping  from 
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above  into  the  fluid  below;  but  aome  patliologists  are  iDelined  to 
believe  that  it  is  owing  to  the  bursting  of  a  bubble  of  air,  mixed 
with  the  pus  of  the  abacess.  If,  on  the  other  hand,  the  abacus  be 
large,  and  contain  some  pus,  on  the  patient  coughing  we  aciiudly 
liBar  a  ^pUmking  aound  of  the  pus  against  the  walk  of  the  absoegs^ 
especially  if  the  ehest  of  the  patient  be  quickly  moved  to  and  fro 
(auccusaion). 

In  aged  persons,  pneumonic  abscesses  are  generally  numerouiv 
of  limited  extent,  and  interspersed  through  the  lung.  Pbyaical 
diagnosis  of  them  is  therefore  scarcely  posaible;  but  if  the  abseeos 
be  large,  the  andden  evacuation  of  purulent  sputa,  with  gurgling 
and  cavemoua  respii^tion,  denotes  the  circumscribed  suppurattim 
of  an  abscess  cavity. 

Another  drcumstanee  revealed  by  auscultation,  in  the  event  of 
an  abscess,  is  pectoriloquy.  This  physicAl  sign  is  heard  when,  the 
stethoscope  being  applied  to  the  chest,  and  the  patient  desired  to 
talk,  we  hear  his  voice  as  if  he  were  speaking  directly  at  the  eiHl 
of  the  stethoscope,  the  sound  passing  to  the  ear  as  through  an 
ear-trumpet 

Pectoiiloquy,  however,  does  not  take  place  in  aU  cases  of  abeeees 
of  the  lung:  its  occurrence  may  be  considered  the  exception 
rather  than  the  rule  in  this  disease.  The  cause  of  this  is,  that 
many  conditions  are  necessary  to  its  existence:  first,  that  the  lung 
must  be  condensed  so  aa  to  have  some  conducting  power,  or  the 
voioe  will  be  d^ti*oyed,  as  in  health,  befoi'e  it  readies  the  aper- 
ture communicating  with  the  abscess.  Again,  it  is  necessary  that 
the  patient  should  have  a  sufficient  quantity  of  voice  to  produce 
strong  vibration;  but  this  ia  often  wanting  Another  condition 
is,  that  the  bronchial  opening  of  the  abscess  be  not  too  laige,  for 
in  that  case  the  vibrating  force  is  dimintshed  It  is  likewise 
injurious  to  the  effect  that  there  should  be  not  more  than  one 
opening  into  the  abscess;  for  in  that  ca^e  not  only  is  the  Tibrating 
force  diminished,  but  the  counter  motions  of  aound  destroy  all 
vibration.  It  is  plain,  also,  that  the  walk  of  the  absoees  must 
have  a  certain  density,  or  their  flaccidity  will  act  as  a  damper, 
and  destroy  all  vibration.  Many  conditions,  therefore,  are 
meoeeBaty  to  pectoriloquy;  and  we  cannot  feel  surprised  that 
one  or  more  of  these  signs  of  an  abse^a  cavity  may  be  wanting. 

Besides  an  opening  into  the  bronchial  tube,  the  abscess  may  at 
the  same  time  open  into  the  cavity  of  the  chesty  and  this  new 
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pathological  state  gives  rise  to  the  sound  of  a  metallic  tmkLvng  of 
the  chest,  infinitely  more  powerful  than  that  caused  by  a  simple 
pulmonary  abscesa  Indeed,  the  intensity  and  sharpness  of  the 
sound  quite  equals  that  returned  by  a  copper  vessel  when  struck 
with  a  slight  force;  for  the  intercostal  muscles  brace  the  walls  of 
the  chest  like  a  drum,  so  that  they  become  an  excellent  conductor 
of  sound.  The  immediate  cause  of  the  sound  is  supposed  to  be 
exactly  the  same  as  when  it  results  fix>m  an  abscess ;  that  is,  either 
a  drop  of  fluid  fisdling  into  the  pus  below,  or  the  extrication  of  a 
bubble  of  air  fix>m  the  gravitated  pus.  The  chest  in  these  cases 
always  returns  a  remarkably  clear  sound  on  percussion  beyond 
the  precincts  of  the  fluid. 

Diagnosis. — Pneumonia  is  distinguished  from  phthisis  by  the 
previous  good  health  of  the  patient,  and  by  the  more  acute 
nature  of  the  disease;  and,  in  some  degree,  by  a  difference  of 
its  seat,  the  lower  lobes  being  more  particularly  affected  in  in- 
flammation, the  upper  lobes  in  phthisis.  The  two  diseases, 
however,  it  should  be  remembered,  are  often  combined.  In 
determining  distinctly  the  further  diagnosis  of  pneumonia,  from 
the  phenomena  of  condensation  and  respiratory  murmurs,  it  is 
necessary  to  bear  in  mind  the  various  conditions  which  may 
produce  condensation  of  the  lung  either  in  the  child  or  in  the 
adult  The  observations  of  Laennec,  Legendre,  and  Baillie, 
Jorg,  Fuchs,  Barthez,  Billiet,  West,  and  Oairdner,  have  especially 
elucidated  this  subject,  and  shown  its  importance  as  an  element 
to  be  attended  to  in  diagnosis.  The  following  is  a  short  state- 
ment of  the  conditions  which  lead  to  consolidation  of  the  vesicular 
tissue  of  the  lung: — (1.)  A  partial  unexpanded  state  of  early 
in£Bincy,  termed  atelectasis  (JoBO).  (2.)  Consolidation  connected 
with  the  accumulation  of  mucus  in  the  bronchi  and  air-cells — 
broncltitis  in  the  infant,  followed  by  what  has  been  called  lobula/r 
pneumonia  of  children,  the  ^tai  festal  of  the  French  (Fuchs, 
West,  Zenker).  (3.)  Collapse  of  the  pulmonary  air-cells,  causing 
lobular  or  mfu/re  diffuse  forms  of  pulmonary  condensation  in  adults, 
as  well  as  in  children,  due  to  bronchial  obstruction  (Qairdneb). 
(4.)  It  is  probable  that  the  hypostatic  pneumonia  described  by 
Piorry,  and  the  pM^jmeumonie  des  a^onisans  of  Laennec,  and 
soToe  of  the  so-called  latefixt  pneumonias,  are  forms  of  condensa- 
tion due  to  pulmonary  coUapse,  combined  with  serous  effusion 
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or  VBSctilar  congestion*  C^)  ^'^^  eonsolidation  of  inflammatoiy 
lymph  ill  or  about  the  piilmDnary  yesicle^t,  so  that  the  veaicular 
tisaue  of  the  lung  is  imbedded  in  solid  material,  ''as  the  stones  of  , 
a  wall  are  in  mortar "  (6.)  Condensation  of  tlie  Inng  frDin  the 
pressure  of  pleuritic  effusion.  (7.)  Condensation  of  the  lung  from 
extravasation  of  blood  (apoplexy  of  the  Imig),  or  from  tubt.*rcuhir 
or  cancerous  deposits;  or  enlarged  bronchial  lymphatic  glantk, 
which  are  artmnged  along  the  sides  of  the  air-tubes  in  their  passage 
tbrough  the  substance  of  the  lungs. 

Seeing,  therefore,  that  consolidation  may  result  under  such  a 
variety  of  conditions,  the  truth  of  the  statement,  so  well  exptiessed 
by  Dr.  Stokes,  must  at  once  appear  in  the  strongeit  possible  light, 
— namely,  "  That  in  the  cases  we  are  every  day  called  to  treat, 
the  value  of  physical  signs  must  be  tested  by  the  history  and 
symptoms  (records  of  temperature  and  the  like),  and  these  in 
their  turn  must  be  corrected  by  the  physical  signa*'  In  tinth,  no 
disease  shows  more  forcibly  than  cases  of  pneumonia  do,  and 
especially  as  regards  diagnosis  and  treatment,  that  evenf  indi' 
vidtml  case  of  dismse  requires  to  be  made  a  special  study  oe 
regards  Us ijidkndital  history, 2i^^vjr€m^€OVibinutio7i,and  eeqwenm 
of  symptoms.  In  the  aged  pneumonia  is  extremely  dangerot3% 
and  often  difBcult  to  detect 

Treatment  of  pneumonia  has  been,  and  seems  with  some  still  to 
be,  one  of  the  most  discordant  topics  in  the  Science  of  Medicine* 
At  one  time,  especially  about  fifty  years  ago,  large  bleedingi 
appear  to  have  been  demanded^  and  to  have  been  well  borne* 
Laennec  and  Louia  seem  to  have  been  early  impressed,  from  Ihear 
experience,  that  latge  bleedings  were  by  no  means  an  eminently 
successful  practioej  and  that  in  some  cases  they  are  absolutely 
injurioua  The  same  difference  of  opinion  was  held  with  respect 
to  lai^e  doses  of  the  tuHmte  of  antimmiy.  These  discrepancies 
are  now  to  be  explained  by  the  circumstance  that  pneumonia, 
like  other  inflammations,  not  only  varies  in  type  and  severity  in 
different  cases,  but  that  "  extremes  in  practice,"  whatever  they 
may  be,  when  adopted  as  a  rtile  absolute,  applied  to  all  cases,  can 
never  give  satisfactory  results.     (See  also  p,  674,  ante,) 

The  ancients  bled  in  pneumonia,  and  sometimes  to  deliquium, 
and  Galen  appears  to  have  adopted  this  practice.  This  was  also 
the  practice  of  Sydenham;  and  Laennec  says  it  was  common 
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France  at  the  beginning  of  the  last  century  to  take  twenty-four, 
thirty,  and  thirty-six  ounces  of  blood  at  one  bleeding.  This 
practice  was  also  followed  throughout  Europe  at  that  time,  and 
there  can  be  no  question  of  its  having  been  proper,  in  cases  of 
simple  inflammations,  like  pneumonia,  occurring  in  healthy  per- 
sona And  it  is  clear  that  the  remedy  was  used  with  a  modera- 
tion apportioned  to  the  severity  of  the  disease  and  the  strength  of 
the  constitution;  or  it  was  withheld  altogether  when  the  patient 
was  weak,  or  the  disease  assumed  a  low  type. 

Now,  however,  it  would  be  an  unwarrantable  error  to  make 
excessive  bleeding  the  basis  of  remedial  measures  in  all  cases 
(see  voL  L,  p.  157,  et  seq.)-,  but  there  can  be  no  doubt  that  we 
have  it  in  our  power  materially  to  modify  the  course  and  to 
shorten  the  duration  of  pneumonia  by  the  judicious  employment 
of  blood-letting,  leeches,  tartar  emetic,  certain  salines,  and  opium 
(Parkes). 

In  epidemic  pneumonia,  says  Laennec,  it  is  hardly  possible 
to  bleed  the  patient  without  rendering  him  worse.  In  1814 
pneumonia  was  very  common  among  the  conscripts,  yet  there 
were  few  indications  for  bleeding,  and  those  that  were  bled  were 
rendered  much  worse.  With  respect  to  bleeding  in  cases  of  pneu- 
monia, much  must  be  left  to  the  discretion  of  the  practitioner. 
That  there  are  cases  in  which  the  patient  can  only  be  saved  by 
general  blood-letting,  everybody  must  admit,  while,  on  the  con- 
trary, when  pneumonia  is  epidemic,  the  quantity  of  blood  drawn 
must  be  greatly  limited  and  the  case  weU  watched.  The  ancients 
held  that  bleeding  should  not  be  practised  after  the  fifth  day,  as  it 
prevented  concoction.  In  other  words,  it  tended  to  change  the 
type  of  the  disease,  in  its  natural  tendency  to  a  cure,  so  that  the 
processes  tending  to  the  resolution  of  the  inflammation  by  the 
natural  cdlrtherapeutics  of  the  part  were  altered  for  the  worse. 
The  cases  of  Louis  appear  to  establish  the  propriety  of  early  bleed- 
ing as  a  general  rule;  for  he  says  those  bled  in  the  first  four  days 
of  the  affection  are  cured  four  or  five  days  sooner  than  those  who 
are  bled  later  in  the  disease.  The  experience  of  Dr.  Alison  is 
similar.  In  short,  as  a  general  rule,  the  earlier  the  inflammatory 
state  is  detected  (if  possible  before  the  third  day — AusON)  the 
more  likely  will  bleeding  be  followed  by  well-marked  beneficial 
results — ^the  disease  will  be  sooner  cured,  and  the  convalescence 
more  rapid  and  perfect. 
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It  is  rare  now  tbat  the  cure  of  pneumonia  ia  left  entirely  to  ilie 
influence  of  bleeding.  Antimonj  13  a  most  valuable  remedy;  Mid 
we  owe  to  Raaori  the  introduction,  in  modem  timeSi  of  lai^  doaei 
of  taHar  emeiia  in  tlie  treatment  of  pneumonia.  Laeimec  was  so 
dissatisfied  with  his  own  results  of  bleeding  that  he  adopted  it,  luid 
thus  describes  bis  practice: — 

'*As  soon  as  the  disease  is  determined,  if  the  patient  be  iu  a 
state  to  bear  bleeding,  I  take  from  eight  to  sixteen  ounces  of 
blood  from  the  arm.  I  do  this  as  momentarily  arresting  the 
inflammation,  and  thus  giving  the  tartar  emetic  time  to  act,  and 
1  rarely  repeat  this  bleeding  Inmiediately  aflar  it  I  give  the 
first  dose  of  tartar  emetic,  or  a  grain  in  two  ounces  and  a  Ealf  of 
orange  flower  water,  and  I  repeat  this  dose  every  two  hours  for 
six  times:  I  then  allow  the  patient  to  repose  for  sijc  or  seven 
boura  If,  however,  the  disease  be  severe  and  the  oppression 
great*  I  continue  the  dose  every  two  hours  till  the  symptoms  are 
mitigated*  increasing  the  dose  from  one  to  two  grains^  or  even  to 
two  giuins  and  a  half"  The  immediate  effects  of  this  praetice 
were,  that  the  larger  number  of  patients  vomited  two  or  three 
times,  and  bad  five  or  six  stools  on  the  first  day,  but  afterwanb 
the  evacuations  were  trifling,  and  when  tolerance  was  established^ 
they  often  requu-ed  purgative  mediciDes;  while  many  bore  these 
large  doses  almost  without  vomiting  or  experiencing  any  puiga* 
tlve  effect.  The  result  was  that  Laennec  is  said  to  have  cured 
27  caaes  out  of  2S  in  1824  and  in  182G,  The  great  success 
obtained  hy  Laennec  appears,  however,  to  have  been  of  short 
continuance,  for  M.  Lagarde  afterwards  published  an  account  of 
16  cases  treated  by  Laenuec  by  this  method,  of  whom  5  tiled* 
lieeoultreux  lias  given  a  list  of  30  cases  likewise  treated  hy 
Laennec,  sad  of  whom  12  died  Neither  have  other  physicians 
in  other  years  been  more  fortunate.  Louis  treated  15  canes 
according  to  this  method,  and  (i  died;  Chomei,  140  cases,  and 
40  died;  and  Queneau  de  Mussy  treated  90  immA,  of  whom  38 
died.  Andral  has  treated  a  considerable  number  of  casei  of 
pneumonia  by  taitar  emetic,  in  quantities  varying  from  fOX  to 
thirty-two  grains  in  the  twenty-four  houis;  and  lie  adds, — '*  I  have 
seen  but  two  unpleasant  or  grave  accidents  result  from  these  large 
doses.  Sometimes  the  patient  has  not  been  at  all  affected,  baa 
neither  had  nausea,  vomiting,  or  diairhcea,  or  abdominal  p«ina; 
at  others  he  has  suffered  irom  nausea  and  distressing  vomiting— 
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effects  which  have  subsided  on  omittiDg  the  medicine.  Tartar 
emetic,"  he  adds,  "may  therefore  be  given  with  impunity.  But  is 
it  useful?  I  have  not,"  he  adds,  "seen  pneumonia  ameliorated  by 
large  doses  of  this  medicine;  for  neither  has  it  appeared  to  do  good 
when  borne  by  the  stomach,  nor  when  it  has  excited  distressing 
nausea  and  vomiting." 

Great  doubts  are  now  entertained  regarding  the  usefulness 
of  such  large  doses  of  antimony.  The  Basorian  method  is 
decidedly  contra^indicated  in  the  pneumonia  of  old  people;  but 
when  the  remedy  is  cautiously  administered  as  a  sedative,  or 
diaphoretic  and  expectorant,  in  doses  of  the  eighth  or  twelfth  of 
a  grain  every  two  or  three  hours,  and  in  doses  of  a  sixth  or  a 
quarter  of  a  grain,  in  the  more  sthenic  attacks,  it  is  a  most 
valuable  remedy  (Maclachlan).  It  is  contra>indicated  in  gastric 
or  gastro-enteric  irritation.  There  are  two  kinds  of  cases  where 
the  remedy  produces  severe  depression  and  nausea-— cases  in  which 
the  stomach  will  retain  no  food,  scarcely  even  water  when  given 
alone.  It  is  under  such  circumstances  that  Dr.  Anstie,  witli 
justice,  advocates  the  administration  of  alcohol  in  stimulant  doses 
often  repeated.  He  cites  one  case  of  double  pneumonia  in  a  man 
aged  twenty-four,  who,  beginning  with  twelve  ounces  of  brandy  2>^' 
diem,  ultimately  took  twenty-four  ounces  in  divided  doses  every 
half  hour,  and  for  ten  days  lived  on  nothing  else,  and  a  little  water. 
In  one  month  he  was  able  to  resume  his  work.  A  child  fourteen 
months  old,  under  similar  morbid  conditions,  was  similarly  treated 
with  port  wine  and  water.  Taking  about  six  ounces  of  wine  a  day, 
in  spoonful  doses,  with  water,  the  child  subsisted  on  the  wine  and 
water  aZone  for  twelve  days.  At  the  end  of  that  time,  the  stomach 
still  refusing  food,  a  little  cod-liver  oil  was  substituted  for  the 
wine ;  and  in  ten  days  more  the  appetite  for  ordinary  food  began 
to  show  itself,  and  the  child  made  a  good  recovery  {Stimulants 
and  Narcotics,  by  Dr.  Anstie,  p.  446). 

But  in  the  statistics  which  bear  upon  the  treatment  of  pneu- 
monia, little  or  no  reliance  can  be  placed  as  a  guide  to  practice. 
The  results  revealed  are  so  variable  and  contradictory  as  to 
deprive  them  of  the  slightest  claim  to  authority.  For  example : 
— Without  depletion,  Dr.  Bennett's  statistics  show  a  mortality 
of  1  in  21*4;  Dietl's,  1  in  13;  the  homoeopathic  treatment 
(mainly  expectant),  1  in  6;  Vienna,  1856, 1  in  4.    With  antimony 


700        BPBCIAL  PATHOLOGY — INFLAMMATION  OF  SUBSTANCE  OF  LUNGS. 

and  bleeding,  Grisolle  lost  1  in  8;  Dr.  Bell,  Glasgow,  1  in  17*7; 
Trousseau,  1  in  26;  Wossildo,  9  in  76.  Treatment  by  the 
inhxdation  of  chloroform,  Baumgartner,  1  in  10;  Varrentrapp, 
lin23. 

Former  statistics  in  the  Royal  Infirmary  of  Edinburgh  are  said 
to  show  a  mortality  of  one  in  three. 

These  results  are  clearly  too  variable  a  guide  to  any  sound  basis 
of  practice.  No  satisfactory  conclusion  can  be  drawn  from  csfies 
massed  together.  Each  case  must  be  studied  by  itself,  as  well  as 
each  epidemic.     (See  also  pp.  674  and  696,  ante.) 

The  numerous  qualifying  conditions  connected  with  age,  season, 
climate,  epidemic  and  endemic  influences,  earliness  of  treatment^ 
stage,  extent,  and  complications,  all  tend  to  modify  the  li^e  of 
treatment  required.  Dr.  Lawson,  Professor  of  Medicine  in  Cin- 
cinnati College,  has  well  expressed  these  conditions,  in  a  general 
sense,  under  the  designation  of  *'the  individuality"  of  each  case. 

''  Indeed,"  he  remarks,  ''so  great  are  the  differences  in  constitutions, 
that  no  two  examples  will  exhibit  the  same  characteristics  throughout; 
nor  will  they  admit  of  preciBely  the  same  method  of  treatment  It  is  a 
due  appreciation  of  these  more  minor  shades  of  differences,  as  well  as  the 
broad  distinctions  observed  in  the  varying  forms  of  the  disease,  that 
denotes  the  truly  skilful  physician,  aild  which  enables  him  to  meet  the 
emergencies  of  each  case,  instead  of  relying  on  conclusions  drawn  from 
groups  of  cases.  It  has  been  remarked  that  English  physicians  are  apt 
to  think  more  of  some  other  case  they  have  seen  than  the  one  under 
treatment;  while  the  French  think  more  of  the  disease  than  of  the  patient 
Hence  English  physicians  individualize  the  disease;  the  French  physicians 
generalize  the  patient." 

"The  true  course  has  been  indicated  by  Hufeland — namely,  io  generalize 
the  disease  and  individualize  the  patient.  The  tendency  of  statistics  is 
undoubtedly  to  rob  each  case  of  its  individuality.  Thus,  one  group  of 
cases  will  all  be  bled,  another  will  receive  tartar  emetic,  a  third  will  be 
left  to  the  chances  of  nature.  In  the  first  group  some  are  bled  who 
ought  to  have  been  stimulated;  in  the  second  group  tartar  emetic  is 
administered  when  bleeding  would  have  been  preferable;  in  the  third 
group  some  are  permitted  to  die  firom  overaction.  Thus  the  in- 
dividuality of  a  case  is  ignored,  and  the  physician  prescribes  for  a  mere 
name^ 

A  rational  treatment  is  one  which  must  secure  to  each  case  its 
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own  individuality.  And  as  the  shades  of  differences  and  the 
corresponding  modifications  of  treatment  cannot  be  expressed  in 
groupsy  statistics  in  this  sense  become  simply  an  impossibility. 
For  example,  bleeding,  antimony,  mercury,  and  blisters  may  be 
demanded  in  one  case;  quinine,  opium,  and  wine  in  the  next;  a 
third  may  require  but  little  interference,  beyond  a  well-regulated 
diet,  with  moderate  stimulants. 

The  treatment  of  pneumonia,  therefore,  demands  not  a  single, 
but  many  agents.  It  is  the  proper  combination  of  remedies,  not  a 
single  agent  or  mode  of  practice,  which  must  be  sought  for  in  the 
treatment  of  pneumonia  (Lawson). 

It  now  only  remains  to  add  the  more  matured  opinions  enter- 
tained as  to  the  line  of  treatment  to  be  adopted  with  pneumonia 
as  it  now  occurs.  In  cases  of  sthenic  pneumonia  characterized 
by  intense  heat  and  dryness  of  the  skin,  a  full  resistant  pulse, 
rusty  coloured  expectoration,  and  great  oppression  of  the  breath- 
ing, blood-letting,  had  recourse  to  at  the  beginning  of  the  attack, 
in  the  stage  of  congestion  before  the  fastigium  of  the  pyrexia,  not 
only  affords  immediate  relief  to  the  breathing,  but  appears  to  re- 
move the  extreme  tension  of  the  system,  and  to  promote  secretion. 
The  most  suitable  time  is  that  during  the  evening  exacerbation 
(Huss).  The  indications  for  blood-letting  should  be  decidedly 
marked  before  it  is  undertaken;  and  the  amount  of  blood  to  be  lost 
must  vary  in  each  case,  according  to  the  oppression  of  breathing, 
the  type  of  the  disorder,  and  the  constitution  of  the  patient,  as  well 
as  to  whether  or  not  there  is  any  prevalent  epidemic  tendency 
associated  with  the  pneumonia.  It  is  seldom  necessary  to  draw 
more  than  from  ten  to  sixteem  ounces;  and  eight  or  ten  ounces  will 
usually  suflSce.  After  bleeding,  the  pain  in  many  instances 
ceases,  expectoration  takes  place  more  easily,  and  alters  in  charac- 
ter; the  skin  becomes  moister,  and  evidence  is  afforded  of  the  action 
of  remedies  which  before  proved  inoperative  (Fuller).  In  very 
many  cases  it  is  now  either  unnecessary  or  inexpedient  to  let 
blood — inexpedient  chiefly  because  of  the  constitution  of  the 
patient  being  shattered  by  excesses,  constitutional  disease,  anxiety, 
and  mentjil  distress;  and  excessive  blood-letting,  under  whatever 
circumstances  practised,  impairs  the  strength,  leads  to  great  im- 
poverishment of  the  blood,  arrests  the  actions  on  which  the  ab- 
sorption of  exudation-matter  depends,  exposes  the  patient  to  risk, 
and  induces  a  tardy  convalescence. 
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employed  after 


Bleed  ingj  therefore,  ought  certainly  not  to 
consolidation  has  taken  place. 

A  combination  of  antimcny  and  calomel  is  believed  to  have 
saved  a  much  larger  number  of  caaes  than  antimony  aloue;  a  quar- 
ter of  a  grain  to  a  grain  of  the  tartrate  of  antimony,  combined 
with  one  grain  of  calomel,  given  every  four  or  every  six  hourB,  ac- 
cording to  the  severity  of  the  disease,  b  the  treatment  in  some 
cases  to  be  adopted*  Previous  to  its  use  the  bowels  should  be 
well  cleared  out,  and  after  the  mercurial  eflFects  are  indicated  by 
the  condition  of  the  gums,  the  further  administration  of  the 
remedy  should  cease  In  cases  of  simple  serous  pneumonia  even 
simpler  remedies  are  Buifident;  and  two  grains  of  ipe€ac%mnh4i 
given  e^eiy  four  or  six  hours  have  fipequently  been  followed  by 
tlie  recovery  of  the  patient  The  cases  in  which  tartar  em£He 
fails  to  exercise  a  curative  action  are  those  in  which  hepatizatioQ 
proceeds  with  extreme  rapidity;  in  which  crepitation  either  don 
not  exist  at  all,  or  is  of  veiy  short  duration,  giving  place  after  a 
few  hours  to  intenaa  tubular  breathing;  and  those  which  are 
marked  by  extreme  depression  almost  from  the  first 

Salin£s  and  aimiukmtB^  with  calomel  and  opiuTri  if  neoeeBUji 
are  found  to  be  the  most  efficient  means  of  treatment  in  sndi 
cases.  The  efficacy  of  mercury,  in  the  experience  of  Dr.  Fuller, 
is  most  conspicuous  in  those  cases  of  pneumonia  in  which  tariar 
enieth  is  of  least  avail;  in  other  words,  in  those  instances  in 
wliich  the  productive  results  of  inflammation  are  the  greatest,  in 
cases  in  which  crepitation  does  not  exist  at  all,  or  is  replaced  in  a 
few  houi-s  by  intense  tubular  breathing  {Oti  the  Ovmt,  p.  23^), 
In  these,  calimiel  and  opitini,  in  combination  with  salines  and 
small  doses  of  tartar  emetic,  will  often  produce  very  beneficial 
resnita 

The  treatment  by  repeated  stimulants  alone  is  but  the  opposite 
extreme  of  practice  to  excessive  blood-lettings  and  will  no  doubt 
eoon  find  its  level  and  appropriate  place  bb  a  valuable  aid  lo 
other  i-emediea,  especially  in  patients  whoso  constitutions  are 
depreased  under  the  infiuenee  of  life  imposed  ufK>n  them  by  the 
** great  town  aystenu*' 


FITLMONARY  TITBERCULOSIS-J'AiAmii. 

BeEmtioii. — Thn  growth  or  ejcudatim^  of  peculiar  nmieriat,  in 
tim  form  of  tubercles,  which  undergo  varictts  changes  in  tM 
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lungs,  associated  with  the  constitiUional  pheruymena  of  tuber- 
culosis. 

Patbology. — ^The  nature  and  treatment  of  this  disease,  com- 
monly known  as  consumption,  or  phthisis,  has  been  already  fully 
described  from  page  187  to  240,  and  therefore  it  is  only  with 
reference  to  its  diagnosis  in  the  lungs  by  general  symptoms  and 
local  physical  signs  that  it  requires  some  notice  here. 

Symptoms  of  Tnlieronloiis  of  the  Inngs,  or  of  Phthisii. — These 
correspond  with  the  intensity  of  the  expression  of  the  constitu- 
tional state;  they  vary  also  with  the  extent  of  the  local  growth 
or  exudation  in  the  lung,  and  with  the  condition  in  which  the 
tubercles  exist,  and  the  changes  they  underga  As  a  general 
rule,  it  may  be  stated  that  in  the  ordinary  chronic  form  the 
presence  of  tubercular  matter  in  the  substance  of  the  lungs, 
whether  in  its  semi-transparent  and  crude,  or  in  its  softened 
state,  does  not  cause  much  pain  to  the  patient  beyond  dull, 
aching,  *' flying"  pains  about  the  collar-bones,  or  under  one  or  both 
shoulder-blades,  occasional  soreness  of  the  throat,  and  tightness 
across  the  upper  part  of  the  chest 

The  greater  number  of  cases  of  chronic  pulmonary  tuberculosis 
are  indicated  in  the  commencement  with  some  slight  cough  of 
a  dry  hacking  character,  most  frequently  induced  on  rising 
in  the  morning  and  going  to  bed  at  night  The  cough  at  first 
seems  simply  intended  to  clear  the  throat,  the  irritation  being 
mainly  referred  to  the  pharynx,  which  is  often  red,  rough, 
and  coated  with  tenacious  mucus.  As  the  cough  becomes  more 
fully  expressed  a  scanty  expectoration  occurs,  of  ropy  or  glairy 
mucus,  hardly  discoloured,  or  only  slightly  streaked,  or  stained 
by  a  trace  of  blood.  Dyspepsia,  sick  headache,  biliousness,  and 
loss  of  appetite  prevail  The  patient  is  feeble,  easily  fiEttigued, 
feels  unequal  to  his  usual  work,  has  burning  heat  of  the  soles 
of  the  feet  at  night,  and  some  perspiration  in  the  morning;  his 
nights  are  restless,  so  that  he  rises  in  the  morning  weary  and 
unrefreshed  by  sleep.  He  is  irritable,  and  oflen  depressed  in 
spirits,  his  appetite  capricious — a  most  constant,  important,  and 
early  symptom,  with  dyspepsia — and  he  is  convinced  of  a  sensible 
loss  of  flesh.  His  muscles  become  flabby,  the  countenance  pale, 
the  conjunctiva  becomes  pearly  white,  and  the  pupil  of  the  eye 
dilated.  These  symptoms  are  accompanied  by  a  permanently 
accelerated  pulse,  from  90  to  140.     The  cough  afler  a  time  begins 
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to  recur  at  interv  ala  during  the  day,  and  especially  after  the  least 
exei-tion.     He  is  now  sensibly  aware  of  being  ''shortr- winded/  no 
that  active  exercise  esthausts  him,  and  he  must  rest  at  inten'ak 
if  he  walks  fast  or  goes  up  a  stair.    The  number  of  respirattons 
per  minute  are  now  increased;  the  pulse  accelerated,  especiaUy 
towards  evening,  and  deficient  in  foi-ce.     Febrile  paroxysms  are 
persistent,  and  of  daily  occurrence;  and  elevation  of  tempera- 
tore,  as  measured  by  the  thermometer,  is  a  constant  phenomenon 
capable  of  being  appreciated   for  many  w^eeks  before  physical 
signs  become  decided   (Davy,   Einoee).      There  is  also  corre- 
spondence between  the  elevation  of  temperature  and  the  activity' 
of  the  growth  of  tubercles  in  the  lungs;  such  that  when  it  goe« 
on  rapidly  the  elevation  of  temperature  is  high,  and  tnce  i^'ma^ 
This  elevation  of  temperature  is  persistent,  varying  from  103*'  to 
104"^    Fahr,,    for   several    weeksj    before   diminished    weight    or 
physical    signs    indicate    the    undoubted    presence   of    tubercle 
(Riuger).     This  stage  or  state  of  things  may  last  a  few  weeks  or 
a  few  months;  and  even  the  patient  often  revives,  and  seems  to 
an  unpractised  eye,  for  a  short  timei  to  have  recovei-ed  hia  good 
general  health,  were  it  not  for  a  aenee  of  weakness  and  undue 
exhaustion  after  such  exercise  as  he  has  been  daily  accustomed  to. 
The  disease,  however,  silently  proceeds,  and  all  tlie  preceding 
symptoms    are    gradually    but    sensibly   aggravated*     A   lai^ 
amount  of  tubercle  may  have  grown  during  the  earlier  stage;  aiid 
after  a  time  the  intervening  portions  of  lung  become  so  congested 
that  broncliiaJ  irritation,  with  intercurrent  attacks  of  pneumonia, 
are  of  frequent  occun-ence.     Rapid  softening  of  the  tubercles  takes 
place  in  those  in  whom  the  constitutional  disease  is  intense;  and 
with  the  continued  discharge  of  pus  from  the  lungs,  hectic  fever 
becomes  permanently  established,  and  the  sweat  fiom  the  liead 
and  chest  towards  morning  is  oftt^n  so  profuse  that  the  patient 
lies  bathed  in  perspiration.     The  cough  Is  more  distressing,  the 
sputa  pumlent,  and  the  pulse  more  frequent,  perhaps  from  90  to 
110.     The  emaciation,  consequently,  is  now  well  marked  and 
decided*     The  duration  of  this  the  second  stage  is  Tety  indefinite; 
a  few  weeks  to  many  months  may  end  in  a  fatal  issue.    During 
its    progress,    however,    the   disease    occasionally   intermita  and 
becomes  latent,  so  that  there  is  for  a  time  often  a  marked  amend- 
naent,  and  the  patient  regains  some  strength — a  most  important 
interruption,  to  be  sedulously  taken  advantage  of,  for  the  purpooe 
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of  promoting  the  tendency  to  cure.  But  fresh  tubercles  are  apt 
to  grow  during  these  intervals,  so  that  the  lung-tissue  is  still 
further  encroached  upon  by  the  newly  formed  growth,  so  that 
fresh  local  irritation  is  set  up,  and  all  the  general  symptoms  are 
aggravated,  while  sickness  and  rejection  of  food  are  now  often 
excited — the  expectoration  also  becoming  more  profuse,  of  a 
purulent  character,  and  often  streaked  with  blood. 

The  third  and  last  stage  of  this  eventful  constitutional  disease 
is  that  in  which,  after  the  tubercle  has  softened,  a  cavity  forms. 
In  this  stage  all  the  preceding  symptoms  attain  their  highest  degree 
of  intensity ;  the  hectic  is  followed  by  cold  clammy  sweats,  and 
great  exhaustion  towards  noon  and  again  at  night;  the  appetite 
is  lost ;  a  colliquative  diarrhcea  may  supervene  from  tuberculous 
ulceration  of  the  intestines;  the  sputa  are  often  pure  pus,  as  from 
aa  abscess,  but  at  length  become  little  more  than  a  rusty  san- 
guineous mucus;  the  pulse  rapidly  increases  to  110  or  150;  the 
emaciation  is  excessive;  the  hair  falls  off;  catamenia  cease;  pleurisy 
or  pneumothorax  may  supervene ;  ulceration  of  the  larynx;  and, 
amidst  this  general  wreck  of  material  existence,  the  Mind  is  often 
firm,  collected,  and  even  hopeful  to  the  last. 

As  soon  as  the  cavity  is  in  free  communication  with  the  bronchi 
the  cough  is  often  greatly  relieved.  The  duration  of  this  stage  is 
generally  shorter  than  the  former;  but  still,  notwithstanding  the 
existence  of  one  or  more  cavities,  it  oft«n  lasts  many  montha  As 
the  fatal  end  approaches,  the  appetite  fails  more  completely;  sleep 
can  only  be  obtained  by  narcotics ;  the  integuments  on  which  the 
patient  lies  are  apt  to  become  inflamed,  sore,  and  even  to  die  from 
the  constant  pressure;  oedema  of  the  feet  and  ankles  set  in;  and 
with  the  approach  of  death,  suffocative  dyspnoea  may  render  the 
death-struggle  extremely  painful  In  other  cases  a  wandering 
delirium  enshrouds  the  Mind,  or  coma  supervenes,  and  the  pro- 
longed and  weary  illness  is  tranquilly  ended  by  the  gentle  and 
welcome  approach  of  death. 

Such  is  a  short  outline  of  the  course  and  phenomena  of  this 
destructive  disease.  It  sometimes  terminates  life  within  a  few 
weeks,  or  extends  over  six  or  eight  months,  while  it  occasionally 
lasts  several  years,  with  marked  intermissions  in  its  progress. 

The  following  is  a  short  analysis  of  the  principal  local,  consti- 
tutional, and  stethoscopic  signs  of  this  remarkable  affection: — 

Affections  of  the  bronchial  membrane  and  mucous  membranes  of 
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the  pharyrix  and  larjmx  are  certainly  the  mmi  frequent  ci>i9<M)ini- 
tiiiit  sytnpttjiusof  plitbisis;  but  the  partof  thebroDchiiE*  *  mne 

affected  k  not  always  the  same.     Most  commoDly  ^  muh 

metnbrane  of  the  smaller  broDcbial  tubes;  is  first  aSect^;  ti^em 
that  of  the  larger  ones,  the  disease  gradually  ascending  til!  ifj 
oiien  ends  in  a  cltranic  larynf^itis,  with  a  partial  or  total  lorn  cvf 
Toice  In  a  few  c&iea,  howeirer,  this  order  is  inverted,  and  almoisi 
the  first  synjptoin  is  a  larr/vf/ith,  with  hoarseness^  y>artial  loss  of 
voice,  and  constriction  of  the  throat;  after  which  the  disease 
descends  to  the  larger  and  then  to  the  smaller  bronchi «  when  tlia 
patient  begins  to  expectorate;  his  pulse  becomes  hurried;  he  loee* 
flesh ;  nnd  all  the  unerring  symptoms  of  phthisis  are  estnbltfllied| 
while  pleurisy,  pnewmothomx,  pneummiia,  broiichiits  and  hi 
fym^  are  the  more  important  intercurrent  complication»; 
amongst  the  more  chronic  are  ulcerations  of  th^  bowels^ 
€viou8  inflammation  of  the  epifjfMia,  lajyux^  trachea, 
glands,  or  tuberculous  menivtjUia. 

The  exj}ectoratmn  which  takes  pla^e  in  phthisis  from  the  bron^ 
chial  membrane  is  usually  purulent,  the  pus  thrown  up  in 
early  stages  being  for  the  most  part  of  good  quality,  and  formed 
into  "sputa/*  sometimes  sinking,  and  sometimes  swimming  in 
water;  and  may  be  cither  of  a  sweet,  insipid,  or  saltish  taste,  aa 
experienced  by  the  patient.  As  the  diBease'ad^^ances,  pus  is  ofUn 
expectorated  pure,  as  from  an  abscess,  and  without  any  sepofmiioci 
into  sputa,  and  is  sometimes  mixed  with  particles  of  a  cc 
substance. 

In  the  last  stages  it  is  often  of  a  rusty  green,  a  dirty  sanie%^ 
a  rusty  mucifoi-ra  serosity*  The  quantity  expeetonited  vmml^ 
greatly;  sometimes  only  a  few  sputa,  or  not  more  than  half  an 
ounce  in  the  twenty-four  hours,  and  then  perhaps  more  than  a  pint 
in  the  same  period,  so  that  in  a  few  weeks  the  patient  has  oflcnl 
expectorated  more  than  his  own  weight  of  pus.  If  a  small  abscesi 
has  burst  into  the  bronchi,  the  sputa,  though  somewhat  increated 
in  quantity,  are  hardly  changed  in  character;  but  if  the  absGesi 
be  large,  the  quantity  thrown  up  is  proportionally  great, 

Hiemorrhage  may  precede,  or  be  contemporaneous  with,  or  I 
succeed  to  th©  bronchial  aflection.     If  it  precedes,  the  patient 
being,  as  he  imagtnes  in  excellent  healthy  is  suddenly  seized  with  , 
hsBmoptysis^  followed  perhaps  by  cough.    This  attack  subsides  I 
but  a  second  and  third  follow,  till  the  condition  of  pulmonary 
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tuberculosis  becomes  undoubted.  In  this  respect,  however,  the 
haemoptysis  of  phthisis  must  be  distinguished  from  the  recurrent 
and  minute  haemoptysis  of  an  aneurism  opening  into  the  air- 
passages.  Haemoptysis  more  commonly,  however,  occurs  later  in 
pulmonary  phthisis,  increasing  the  debility,  aggravating  the  symp- 
toms, and  hastening  the  fatal  issue.  The  quantity  of  blood  lost 
is  sometimes  only  enough  to  streak  the  sputa,  at  others  a  few 
tear-spoonfuls,  but  in  some  instances  so  profuse  as  to  amount  to 
one,  two,  or  more  pints.  In  the  still  more  advanced  stages, 
though  cases  occur  in  which  the  quantity  of  blood  thrown 
up  is  very  great,  yet  more  usually  it  is  trifling,  and  more  resem- 
bles a  bloody  sanies  than  pure  blood. 

The  dyspnoea  is  generally  great  in  phthisis,  the  patient  being 
unable  to  make  any  active  exertion,  or  even  to  read  a  few  lines 
without  pausing.  The  dyspnoea,  however,  is  not,  always  propor- 
tioned to  the  amount  of  mischief;  for  there  are  instances  in  which 
the  respiration  has  been  performed  with  facility,  even  when  two- 
thirds  of  the  lungs  have  been  in  a  state  of  tuberculoma.  It  is 
doubtful  whether  adhesions,  unless  very  extensive,  greatly  affect 
the  respiration.  Should  effusion  of  serum,  however,  or  of  pus, 
from  the  bursting  of  an  abscess,  have  taken  place  into  the  cavity 
of  the  chest,  then  the  respiration  is  greatly  impaired.  The  most 
common  situation  of  the  fistulous  opening  caused  by  the  bursting 
of  an  abscess  into  the  chest,  is  the  summit  of  the  lung,  or  a  little 
below  the  clavicle.  It  is  usually  very  small,  hidden  by  the  lung, 
or  so  surrounded  by  adhesions  that  it  is  difficult  to  discover  it 

The  Stomach  is  more  or  less  diseased  in  three-fifths  of  the  CQses 
of  phthisis ;  yet  it  so  seldom  gives  rise  to  any  well-marked  symp- 
tom that  for  the  most  part  any  lesion  there  may  be  said  to  be 
latent.  In  the  worst  cases  the  symptoms  are  only  a  capricious 
appetite,  indigestion,  some  pain  in  the  epigastrium,  and  vomiting 
after  coughing.  The  indigestion  is  peculiar,  as  already  mentioned 
at  pp.  209-10.  With  reference  to  fat  and  fat  meat,  the  dislike  of 
consumptive  patients  to  such  food  is  unquestionable;  so  that  the 
fat  and  the  lean  parts  have  to  be  adjusted  to  the  likings  of 
the  patients,  and  it  is  generally  of  no  use  giving  to  them  any 
but  the  leanest  parts  of  the  meat  They  are  partial  also  to  fish, 
and  especially  to  soles. 

The  Intestinal  Canal  is  at  least  as  frequently  affected  as  the 
stomach  in  phthisis;  but  in  general  the  abdomen  is  without  pain. 
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The  only  marked  circumstance  is,  that  tlie  stools  are  more  copi 
than  in  healtb^  the  body  being  unable  to  appropriate  the  acciJi 
tomed  quantity  of  nutriment  prepared  by  th6  stomach.  Ah  tl 
disease  advances,  the  patient  often  suffers  A^om  irritable  bowels, 
from  diarrhoea  alternating  with  constipation;  while,  towards  thi 
close  of  the  disease,  the  diarrhoea  often  becomes  colliquativ 
hastening  the  fiital  result.  In  some  few  instanee^s  the  peritonea 
raptures,  and  the  patient  dies  of  peritonitis,  while  in  a  sotn' 
what  larger  number  ascites  is  a  common  occurrence, 

jp/i€  Liver  undergoes  fatty  degeneration  in  about  one-third  of 
the  caseSj  and  so  remarkable  a  lesion  might  be  expected  to  gi%'8 
rise  to  some  particular  symptoms;  but  this  is  not  the  eaae     II 
may  occasionally  be  felt  somewhat  enlarged,  but  neither  pain,  n 
altered  state  of  the  secretions,  or  other  circumstance,  denote  Ii 
diseased  condition. 

The  emmiaiion  so  remarkable  in  this  disease  Is  common  to 
nearly  all  the  tissues  of  the  body,  as  the  adipose  tissue,  the 
muscles,  the  bones,  and  even  the  intestines  and  skin  are  thinned. 
This  emaciation  often  commences  before  the  disease  cjvn  \m  said 
to  be  well  established,  so  that  the  patient  has  often  lost  one 
or  two  stones  in  weight  before  he  applies  for  medical  advii 
In  the  more  advanced  stages  emaciation  progresses  in  a  pecul 
manner,  the  patient  losing  perhaps  three  pounds  in  one  week,  am 
gaining  two  pounds  or  more  in  the  next ;  and  this  alt^niation 
gain  and  loss  goes  on  for  many  weeks  or  months,  but  generally 
leaving  a  balance  against  the  patient.  Towards  the  close  of  life 
the  loss  greatly  surpasses  the  gain,  and  occasionally  amounts  li 
four,  five,  six,  and  seven  pounds  in  a  week.  The  total  lo.^  th' 
patient  sustains  is  perhaps  from  one^third  to  half  bis 
weight. 

T/ta  Mind,  though  not  capable  of  continued  exertion,  is  gpnerall; 
perfect  throughout  the  disease,  or  only  wanders  during  the  fe 
last  days  of  existence.  It  is  seldom  the  patient  dreads  tlie  futni 
or  despairs  of  the  present,  for  nature,  however  threatening  hi 
symptoms,  has  imjiarted  a  singular  buoyancj*-  to  his  hopes, 
he  always  says  he  is  better;  would  he  quite  well  but  for  hi 
cough ;  feels  able  to  take  a  long  walk,  and  sometimes  (in 
trttion  merely)  enjoys  hia  meals;  yet,  with  all  this,  he  may  faini 
if  he  attempts  to  cross  the  room,  or  nauseate  when  his  food 
bronght  to  him. 
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In  the  aged,  it  has  been  shown  by  Dr.  Maclachlan  (op.  cU,, 
p.  333),  that  "  consumption  may  exist  independent  of  tubercular 
development,  and  that  tubercles  are  not  the  essential  anatomical 
character  of  senile  phthisis;  and  that  the  most  extensive 
destruction  of  the  lungs  not  unfrequently  occurs,  accompanied 
with  the  usual  symptoms  of  this  disease,  without  a  trace  of 
tubercle."  It  is  usually  a  sequence  of  chronic  bronchitis,  ter- 
minating in  indolent  inflammation  and  partial  induration  of  the 
lung.  These  indurated  parts  at  last  break  down,  leaving  caverns 
and  burrowing  sinuses,  which  are  characterized  by  a  dark  and 
sloughy  aspect  of  their  inner  surface,  and  by  the  absence  of  any 
membranous  lining  (Armstrong,  Graves,  Stokes,  Maclachlan). 
"  It  constitutes  the  ulcerous  phthisis  of  Bayle,  the  pneumonic 
2Mhisis  of  Addiaon;"  and,  in  the  experience  of  Dr.  Maclachlan, 
it  "  is  far  from  unfrequent  in  aged  persons,  the  victims  of  in- 
temperance or  of  chronic  visceral  disease."  He  believes  it  to  be 
a  truly  scrofulous  form  of  inflammation,  disorganizing  the 
lung. 

In  penile  tuhercuhir  consumption  the  tubercular  growths  are 
generally  confined  to  the  lungs — commonly  limited  to  one  lung 
only;  and  to  the  upper  and  back  portions — tubercles  existing  in 
the  very  apex  or  apices  only,  the  remainder  of  the  lung  being 
healthy  (op.  cit,  p.  334). 

Such  are  the  general  symptoms  of  phthisis.  A  physical  e!xami- 
nation  of  the  chest  will  yield  many  interesting  additions  to 
our  means  of  diagnosis,  and  enable  us  to  determine,  not  only 
that  the  lung  is  diseased,  but  also  the  particular  part,  and  the 
state  in  which  it  may  be;  and  thus  the  discoveries  of  Laennec 
and  Avenbrugger  have  rendered  the  diagnosis  of  tuberculosis 
of  these  organs  almost  as  perfect  as  though  the  disease  was 
exposed  to  sight.  Nevertheless,  there  is  no  single  sign  by  which 
the  existence  of  tubercles  in  the  lungs  is  clearly  indicated;  there- 
fore the  general  symptoms  must  invariably  be  judged  of  in  com- 
bination and  comparison  with  the  information  obtained  by 
physical  signs. 

Physical  Signs. — In  the  following  details  a  systematic  examina- 
tion of  the  patient  is  prescribed  after  the  method  recommended 
by  Dr.  Fuller  (1.  c,  p.  364),  otherwise  the  diagnosis  is  a  matter  of 
extreme  uncertainty  to  those  unpractised  in  conducting  a  physi- 
cal examination  of  the  chest    The  physical  signs  are  obtained  by 


no 
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— (1.)  Inspection;  (2.)  Palpaiimi;    (3,)  Mttiauration :    (Vi   Pd 
cussion;  (5.)  Aus€ultatio7i  of  the  chest 

If  the  chest  of  a  piitient  labouring  under  incipient  phthkU 
cjirofiilJy  examined,  we  may  at  first  observe  nothing  remarkabl 
unless  the  growth  of  tubercles  shall  be  large  in  ainaunt,  or  cfij 
fined  to  one  side  of  the  chest.  Abnormally  rapid  respirator 
movement'*  indicate  a  brgo  amount  of  tuljerele;  and  theix^ 
decreased  expansion  of  the  chest  in  the  Inftu  and  siipra-c\n,vi 
cular  regiona  on  the  affected  side ;  or  flattening  of  the  ebest*walJ 
at  the  place  affected ;  and  if  both  sides  am  equally  afiectefl,  tbil 
flattening  is  apt  to  escape  attention.  If  the  disease  be  furthe 
advanced,  we  find  the  patient  emaciated,  together  with  a  singular 
ininiobility  or  incapacity  of  dilatation  of  that  portion  of  the  ehe 
immediately  below  the  chtvlele,  so  that  he  breathes  chiefly  by  hi 
shoulders  and  diaphragm,  and  is  unable  to  "fiU  his  chest/' 
cially  during  forced  inspiration.  The  respirations  are  uo\^ 
increased  in  fretiuency.  In  the  latter  stages  of  the  dis^ 
i*eapiratory  movements  are  still  nioi'e  rapid.  The  clavicles  app 
peculiarly  prominent,  in  consequence  of  the  flattening,  depressioii 
or  falling  in  of  the  supra  and  i/z/m -clavicular  regions,  A  flue 
tuating  impulsive  movement  may  be  obvious  in  the  upper  inter- 
costal spaces,  generally  on  the  left  of  the  sternum,  due  to  the 
action  of  the  pulmonaiy  artery  pv  base  of  the  heart.  At  a  stil 
more  advanced  stage,  if  an  abscess  hiis  burst  into  the  cavit 
of  the  pleura,  and  caused  jmrnimotkora^,  the  affected  side  is  m^ 
oidy  motionless  but  distended,  and  as  it  ivere  bulging  out 

Palpation  during  the  mrl}/  stage  may  disclose  deHeient  nxpan 
sioti  in  the  tn/au  or  auprtt-clavicular  regions;  and  if  there 
increased  vocal  fremitus  at  the  apex  of  the  lung,  it  betokens  con^ 
svlidation  of  the  lung-tia%ue  underneath.     In  the  adiKinced  sta^ 
of  the  disease,  marked  vocal  fremitus  betokens  a  large  cavit: 
superficial,   and   in  free   communication   with   the    air-pajisa£ 
It  may  he  rhonchial,   or  gurgliog,  or  like   fluctuatiocu     If 
lung  has  shmnk,  the  heart  may  be  felt  beating  out  of  its  pro| 
place. 

Menmi  raiitm  with  calipers,  in  the  early  stage,  may  detect  %^ 
slight  diminution  in  the  antero-poaierior  diumder  of  the  in/n 
cHvieular  region;  and  a  decrease  in  the  local  expaBsion  move 
ment;  aa  the  disease  advances,  the  size  of  the  side  affected  ditoi 
iwhes   both   in    its    transvers€    atid    a7iteii^-j[X>6ttTwr    diattietArJ 
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probably  due  to  atrophy  and  cicatricial-like  contraction  of  the 
lung,  collapse  of  air-cells,  or  firm  pleural  adhesions. 

Percussion  during  the  earlier  stages,  so  long  as  air  penetrates 
the  pulmonary  tissue  equally  on  both  sides  of  the  chest,  does  not 
convey  any  definite  information.  Dulness  does  not  always  follow 
even  when  considerable  masses  of  tubercle  exist  at  the  apex,  unless 
the  masses  are  very  superficial,  when  the  sense  of  resistance  to 
the  fingers  is  also  increased.  But  if  a  portion  of  healthy  or 
emphysematous  lung  intervenes  between  the  consolidated  lung 
and  the  chest- walls,  there  will  still  be  clear  resonance  over  the 
afiected  part. 

Percussion  should  be  practised  during  de3p  inspiration,  and 
then  during  deep  expiration.  If  tubercles  exist,  it  will  then  be 
found  that  in  percussion  under  a  full  inspiration,  the  resonance  is 
increased  on  the  afiected  side,  but  very  slightly  as  compared  with 
that  on  the  healthy  side ;  whereas,  if  percussion  be  made  under  a 
full  expiration,  the  dulness  will  be  far  greater  on  the  affected  side 
than  over  the  healthy  lung  (Fuller,  pp.  42,  44,  365).  It  is  dif- 
ferences rather  than  actual  quality  of  sound  on  which  an  opinion 
must  be  based. 

In  the  more  advanced  stages  percussion  elicits  evidence  of 
dulness  more  intense  and  more  widely  spread. 

In  the  latter  stages,  where  vomicce  exist,  percussion  will  be  ab- 
solutely dull  if  one  or  more  small  vomicae  are  filled  by  purulent 
material,  or  surrounded  by  consolidated  lung.  If,  however,  the 
same  cavities  are  empty  and  superficial,  without  thickening  of  the 
pleural  membrane,  the  dulness  may  be  slight,  or  the  sound  on  per- 
cussion resonant,  though  shallow  or  amphoric.  **  Large  empty 
vomicae,  with  thin  tense  walls,  yield  an  amphoric  or  cracked-pot 
resonance,  .  .  •  and,  except  in  rare  instances  of  enormous 
superficial  vomicae,  with  thin  tense  walls,  it  is  almost  impossible 
to  judge  of  the  size  of  a  cavity  by  the  results  of  percussion 
(Fuller,  op.  cit.,  p.  369). 

A  superficial  empty  cavity,  with  resilient  walls,  having  free 
communication  with  the  upper  air-passages,  yields  a  cracked-pot 
sound,  especially  when  the  mouth  is  open,  and  all  obstacle  to 
the  egress  of  air  removed. 

Auscultation  yields  extremely  variable  results.  Slight  harsh- 
ness of  respiration  is  the  first  indication  noticeable,  with  pro- 
longation of  the  expiratory  murmur  and  "jerking  irregularity 
of  the  respiratory  sounds."    When  these  phenomena  are  ij«t- 
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BisteTit,  and  confined  to  ane  side  of  the  chest,  they  mdicat 
tub^^rcle,  especially  if  the  phenomena  of  "dry  clicking'*  be  addc 
These  phenomena  are  earliest  marked  in  the  eupra-scajmlar^ 
mipra-clav%€ulu7\  and  infiu-clavicular  regions.  If  the  physl 
signs  of  bronchitis  (namely,  coarseness  of  respiration,  with  small 
hobbling  rfdes  and  sonorous  sibilant  rhonchi)  are  persistent  in 
these  regions,  and  inaudible  below  the  second  intercostal  sp«ce, 
and  still  more  so  when  confined  to  one  lung,  their  existence  war^f 
rants  the  suspicion  of  tubercle.  If  the  disease  is  advanced,  an 
the  growth  of  tubercle  involve  bronchial  tubes  of  considerabkj 
si^e,  there  is  almost  entire  absence  of  vocal  resonance,  and 
respiratory  murmur  over  the  part  affected,  with  the  sounds 
breathing  exaggerated  in  the  adjoining  parts.  If  eonaolidatioci  * 
is  extensive,  the  sounds  of  the  heart  and  large  vessda  are  imnfi- 
mitted  to  a  greater  extent  than  in  health. 

The  diagnostic  value  of  murmur  in  the  pulmonaty  artery  i«. 
variously   estimated.      It  is   often  present  in  many  phthisic 
patients  at  the  second  left  sterno-costal  articulation   (Fxtlleb,] 
p.  366*     See  also  Sieveking,  in  Laficd,  Feb.  11,  1860), 

As  the  disease  advances  into  the  second  stage,  ausenltatioa 
indicates  the  presence  of  thin  irregular-f^i^ed  bubbling  rales,  frooi^ 
the  passage  of  the  inspired  air  through  the  softened  and  Itquefiedj 
tubercles.      It  may  also  prove  that  coarse  and  hollow*soundir|jl 
respiration  exists  over  a  more  extensive  surface  than  heretofore  ^ 
or  that  the  respiratory  sounds  are  of  a  blowing  character  (bron- 
chial breathing).     In  still  more  advanced  conditions,  with  raor 
or  less  empty  cavities,  the  respimtion  is  heanl  to  be  blowing  or 
amphoric  and  metallic ;  and  if  the  fluid  contents  of  the  cavifcyl 
rise  above  the  level  of  the  permeable  bronchi  which  km!  into  thej 
cavity,  lai^  irregular  bubbling  rUes  or  distinct  gurgling  may  bel 
heard.     Well-marked  pectoriloquy  (from  a  mere  whisper)  is  Iho" 
form    of   vocal  resonance    most  pathognomonic  of    pulmoo 
tuberculob'is  (FirLLEB,  1.  c,  pp.  363  to  370)- 

Such  are  some  of  the  phenomena  associated  with  piifmcwmty 
tiihtTcxilosis  or  phthisis— a  disease  which  can  only  be  confaunded- 
with  chronic  bronchitis.  The  diagnosis,  however,  between  thil 
two  diseases  is  often  extremely  tUfficuIt,  sometimes  impossible,  thai 
patients  equally  labouring  under  cough,  expectoration,  emaciation  J 
and  hectic  fever*  The  history,  progress,  and  combination  of  »*ymp-| 
toms  will  alone  guide  to  a  correct  judgment 

CoEtagion  of  PhthifliB. — Regarding  the  possible  contagiout«  pn^pn- 
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gation  of  pulmonary  phthisis,  Dr.  Parkes  thus  expresses  himself 
(having  regard  to  the  fact  that  purulent  and  epithelial  cells  have 
now  been  demonstrated  as  floating  about  in  the  air  where 
numbers  of  persons  are  together) : — "  Considering  that  the  pleuro- 
pneumonia of  cattle  is  probably  propagated  through  the  pus  and 
epithelium  cells  of  the  sputa  passing  into  the  air-cells  of  other 
cattle ;  that  even  in  man  there  ia  some  evidence  of  a  pneumonic 
phthisical  disease  being  contagious  (Bryson,  Oases  in  Mediter- 
ranean Fleet),  the  floating  of  these  cells  in  the  air  is  worthy  of  all 
attention.  It  may  explain  some  of  those  curious  instances  of 
phthisis  being  apparently  communicated  "  (Prac.  Hygiene,  p.  74). 

ACUTE  PULMONARY  CONSUMPTION. 

Definition. — Tvherculovs  growths  or  exudation  in  the  lungs, 
expressed  by  febrile  symptoms  running  an  extremely  rapid 
course,  denoting  the  severity  of  the  constitutional  disturbance, 
proving  fatal  in  from  twenty  days  to  ten  or  twelve  weeks. 

Pathology. — ^Acute  tuberculosis  has  usually  been  considered  to 
be  a  compamtively  rare  disease;  but  it  would  appear  that  this 
fatal  affection  is  unusually  prevalent  among  the  soldiers  in  Paris, 
among  whom  also  the  chronic  form  of  phthisis  is  very  common, 
probably  more  so  than  even  in  our  own  army.  In  1861,  M.  Colin 
(Professeur  agr^e  au  Val-de-Grdce)  records  five  cases  of  cuiute 
tuberculosis  in  the  soldiers  of  the  garrison  of  Paris  (Parkes,  Army 
Med,  Dep.  San.  Beport,  1860,  p.  357). 

The  disease  occurs  in  two  forms: — (1.)  One  form  is  connected 
with  extensive  growth  or  infiltration  of  yellow  or  crude  tubercles 
of  the  lungs,  with  irregular  softenings  in  the  centres  of  some,  or 
with  small  excavations  surrounded  by  patches  of  hepatization. 
(2.)  The  form  most  characteristic  of,  or  most,  commonly  found  in, 
acute  phthisis  is  that  in  which  there  is  general  studding  of  both 
lungs  with  semi-transparent  grey  granulations,  combined  with 
pneumonia  in  its  first  stage,  bright  arterial  injection,  or  hepatiza- 
tion (Walshe).    The  two  forms  may  co-exist  in  the  same  lung. 

The  Symptoms  are  those  of  an  intense  febrile  affection.  Dr. 
Parkes  has  favoured  me  with  the  notes  of  a  case,  exhibiting  the 
co-relation  of  the  temperature,  the  pulse,  and  the  respiration 
during  the  course  of  a  fatal  case  of  acute  phthisis.  The  records  of 
temperature  are  as  in  the  following  diagram : — 
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During  these  thiiiy  days  the  pulse  ranged  from  116,  the  lowest, 
to  178,  the  highest,  and  having  a  mean  of  140,  reckoned  by  the 
number  of  observations.  The  respirations  per  minute  ranged  from 
36  to  60,  having  a  mean  of  very  nearly  50.  In  Dr.  Walshe's  cases 
the  relationship  of  the  pulse  to  the  respiration  has  varied  con- 
siderably.    The  average  has  been  as  3  to  1. 

The  functions  of  the  lungs  are  deeply  impaired.  The  invasion 
appears  to  occur  while  the  patient  is  in  a  state  of  health,  or  the 
fever  may  be  remotely  preceded  by  various  depressing  influences, 
and  immediate  exposure  to  cold  and  wet;  after  which  rigors 
ensue,  followed  by  acrid  heat  of  skin.  The  rigors  recur  on  several 
successive  days,  followed  by  perspirations,  and  sometimes  crops 
of  sudamina.  Epistaxis,  followed  by  coryza,  may  occur  on  the 
second  day  of  seizure  (Walshe).  Prostration  sets  in  early,  so 
that  in  a  few  days  the  patient  may  be  unable  to  stand.  There  is 
thirst,  total  anorexia,  epigastric  tenderness,  dry  lips  and  tongue, 
dental  sordes;  all  signifying  great  intestinal  disturbance.  Diar- 
rlioea  is  rare,  and  constipation  may  be  extreme,  even  with 
abdominal  pain  and  ulcerated  intestines.  Restlessness,  insomnia, 
cepluilalgia,  vei'tigo,  tinnitus  aurium,  diurnal  wandering  and 
nocturnal  delirium  bespeak  cerebral  complications  and  the 
probable  growth  of  tubercles  in  the  arachnoid  membrane.  The 
physical  signs  vary  with  the  amount  of  tubercular  growth  in  the 
lung,  and  are  similar  to  those  which  have  been  described. 

Treatment. — ^The  principles  of  treatment  having  been  already 
laid  down  under  "Tuberculosis,"  p.  231,  it  only  remains  here  to 
warn  the  student  (as  Dr.  T.  K.  Chambers  has  so  ably  done  in  his 
lectures,  p.  270)  against  the  use  of  so-called  "  cough  medicines," 
antimony,  ipecacuanha,  and  squill  especially;  also  against  the  use 
of  mercury,  purgatives,  and  neutral  salts.  To  foster  and  cherish 
an  appetite  for  food  must  be  the  great  aim  of  treatment.  One  of 
the  best  tonics  is  the  syrup  of  iron,  quinia,  and  strychnia,  of  which 
the  formula  by  Professor  Easton,  of  Glasgow,  has  been  given  at 
p.  61,  ante.  Let  it  be  given  in  very  small  doses  at  first;  and 
followed  up  by  the  use  of  cod-liver  oil  "  of  the  most  agreeable, 
clearest,  sweetest,  and  most  scentless  kind,"  The  hrmvn  oil  ought 
never  to  be  prescribed,  except,  perhaps,  to  an  Esquimaux.  The 
oil  should  be  given  in  tea-spoonful  doses  at  first.  The  old  vinum 
Jerri  in  doses  of  one  tea-spoonful  hardly  ever  disagrees:  and  equal 
parts  of  compound  squill  pill  and  of  opium  pill  (P.  B.),  given  in 
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Jive  gntn  doaes  ftt  bedtime,  mmj  procare  sl^ep  at  night;  and  tbe 
dkMte  tuajr  be  inereiaed  to  tea  gmme  if  tfae  cough  is  troablesonia 
A  mixtitm  oontoiiiiDg  mx.  or  eight  grains  of  iX>i^#  powd^,  with 
ten  drops  of  tindure  of  squills,  ten  drops  oi  tincture  of  Totuian^ 
witli  m  little  nmcilage  aod  s>TQp  may  ako  quiet  the  coogli. 


Pl'LMOXABY  LESIOKS  BUZ  TO  SYPHILIS. 


Patliolc^y. — ^Mortoo,  Saurages,  Portal,  Moigagni,  and  more 
re€*Mitly  Graves,  Stokes,  Bicjordp  McCarthy,  Walshe,  Wilke«^ 
Virchow,  and  Manfc,  have  all  described,  with  greater  or  less  tini- 
formity  and  distinctness,  pulmonie  lesions  in  cas^  of  syphilis. 
The  fijllowing  are  the  kinds  of  lesions  which  predominate : — 
K  Etfkfencea  of  Inflammation  of  ike  Mucous  Membfmne  of  the 
Snmchial  Tubm, — In  such  cases  bronchial  irritation,  with  fever  in 
inany  cases,  precedei  the  skin  lesions^  and  may  disappear  wholly 
or  partially  when  the  skin  lesions  are  established.  On  the  other 
hand,  if  the  syphilitic  eniption  suddenly  disappears,  bronehjtia 
may  ensue.  Wahihe  re^jords  well-marked  instances  of  thisj  and 
it  IS  a  cirriumstance  to  he  looked  for  amongst  soldiera  especially, 
who,  having  recovered  from  a  primary  sj^^hilitic  sore,  are  apt  to  be 
exposed  to  the  risk  of  bronchitis  when  mounting  guani  p^oon  after 
being  dischaj^ed  to  doty.  Secondary  symptoms  and  [>uhni;nie 
lesions  are  then  apt  to  date  their  commencement;  and  all  the 
general  symptoms  of  phthisis  may  supervene,  and  yet  no  tuljercle 
in  the  lung  may  be  developed;  but  chronic  bronchitis  remains 
persistent  On  this  point  Dr.  Walshe  observes,  that  in  the  per* 
sistence  of  the  general  symptoms  there  *'  is  a^urefUy  enongli  to 
create  a  strong  suspicion  of  the  existence  of  tubercle  in  the  lungs, 
taken  in  conjunction  with  the  indubitable  tendency  of  syi>hilis 
plujn  mercury  to  induce  the  outbreak  of  phtbisia  in  a  perfton  hav* 
ing  the  requisite  constitutional  aptitude.  How  are  the  cases  to 
he  distingiiished?  By  the  total  want  of  accordance  between  the 
physical  .signs  mid  the  constitutional  symptoms:  tlie  patient  M^th 
ayitlulitie  broiichifcb  has  neither  consolidation  signs  nor,  ik  ffyrtlm^i, 
the  evidences  of  excavation.  But  there  is  a  curious  souixje  of 
dif!icvilty  which  sometimes  starts  up  in  these  cases,  and  rendeni 
doubt  imperative — the  infra-clavicular  ribs  and  clavicle  thicken 
from  periostitis,  and  produce  dulness  under  percussion,  which 
cannot  with  positiveness  he  distinguished  from  that  of  tubercle 
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within  the  lung.     Here  the  observer  must  wait  for  events  to  clear 
up  the  diagnosis"  {Diseases  of  the  Lungs,  p.  233). 

2.  Tlie  Occurrence  of  Oummatous  Nodules  in  the  Pulmonary 
Substance. — These  are,  in  the  first  instance,  of  the  same  histolo- 
gical constitution  as  the  well-known  node  of  the  shin,  or  the 
subcutaneous  product  described  by  Ricord,  Barensprung,  Virchow, 
and  McCarthy.  They  form  especially  towards  the  periphery  and 
bases  of  the  lungs.  In  the  former  site  they  resemble  nodules  of 
lobular  pneumonia.  They  may  soften  and  be  eliminated  much  in 
the  manner  of  tubercle,  although  they  may  have  at  first  a  consist- 
ence like  ^irrhus.  It  is  concerning  those  which  soften  in  this 
way  that  Ricord  gives  the  warning  "  not  to  confound  suppuration 
of  a  few  syphilitic  nodules  of  the  lungs  with  phthisia"  Regard- 
ing those  gummatous  nodules  Dr.  Walshe  observes :  "  I  can  find  no 
positive  answer  to  the  query,  Do  these  gummata  ever  form  inde- 
pendently of  other  tertiary  evidences  of  syphilis  in  the  bones  and 
cellular  tissue  ?  If  they  do,  their  diagnosis  must  be  infinitely 
difficult — difficult,  indeed,  under  all  circumstances ;  for  the  phy- 
sical signs  can  be  none  other  than  those  of  solidification,  followed 
by  softening  and  excavation,  while  the  local  and  general  symptoms 
closely  simulate  those  of  phthisis"  {Diseases  of  the  Lungs,  p.  431). 

3.  The  Occurrence  of  Gumnuitous  Nodules  in  various  Stages  of 
Growth  and  Degeneration,  associated  with  the  Miliary  Deposit  of 
Tubercle, — In  such  cases  the  history  of  events  in  the  illnesses  of 
the  patient  may  be  found  to  correspond  more  or  less  closely  with 
the  appearances  seen  in  the  lungs — appearances  which  distinctly 
indicate  the  formation  of  lesions  commenced  at  different  dates — 
appearances  which  denote  the  occurrence  of  lesions  in  crops,  or  as 
a  succession  of  events  which  may  be  illustrated  by  the  history  of 
the  symptoms  during  life. 

The  minute  structure  of  these  gummatov^  nodules  has  been 
closely  examined  by  many  observers.  They  consist  of  a  growth 
of  elements  which  leads  to  the  development  of  an  elastic  tumor 
composed  of  a  well-defined  tissue,  and  the  elements  of  which  are 
extremely  minute.  The  tumor  takes  origin  from  the  connective 
tissue,  or  the  analogues  of  such  ;  and  hence  the  universality  of  the 
site  of  syphilitic  lesions.  When  these  are  sufficiently  large  to 
attract  attention — ^as  in  the  form  of  a  node  on  the  shin  bone,  or  on 
some  part  of  the  true  skin — they  are  small,  solid,  pale  knots,  like  a 
hard  kernel,  about  the  size  of  a  pea.    They  are  generally  first  seen 


71 B  SPECIAL  PATHOLOGY — ^FULMOSTAHY  LESIO!?S  D0E  TO  RYPIirLISL 


on  some  part  of  the  true  skin  or  subcutaneous  or  submucouB  tiasu 

and  when  the  ti^ue  in  wbidi  they  happen  to  grow  is  suffieieotly 
hix,  they  giovr  to  a  consideraLle  si^e»  and  com^ey  to  the  touch  a 
sensTition  m  if  they  were  filled  with  gnm,     Repeated  eicamina- 
tions  of  this  growth  show  that  in  it^  gelatinous  or  soft  state  it  j 
arises  from  a  proliferation  of  nuclei  amongst  the  elements  of  the  [ 
connective  tissue,  not  unlike  the  formation  of  granulations  in  aj 
wound.    The  component  cell-elements  appear  as  round,  ova],  or 
oat*shaped   particles  imbedded    in  a  matrix  of  fine  cnnnectivo  I 
tissue  of  a  granular  character,  and  tending  to  fibrillation.     The 
cell-elements  are  a  little  larger  than   blood*globules,  and   are 
distinctly  granular  in  their  interior  when  mature.     In  the  grow- 
ing part  of  the  node,  and    inmiediately  in    its  vicinity,  where 
growtJi  is  abnormally  active,  the  minute  cell-elements  are  seen  to 
be  developed  in  groups  within  the  elongated  and  enlarged  c?or- 
puscle^  of  the  connective  tissue.     In  form,  therefore,  tlie  node  or 
gummatous  nodule  resembles  a  tubercle;  and  by  fatty  degenem- 
tioD  or  tubercidization  may  not  be  capable  eventually  of  being 
distinguished  from  tubercular    deposit*     How.  then,  are  we  t<i 
recognize  the  specific  nature  of  sucli  gummatous  nodules  ?    There 
is  nothing  in   them  so  specifically  and  anatomically  distinct  that, 
apart  from  their  history,  tliey  can  be  recognized.     The  history  of 
the  syphilitic  case  during  life  is  the  great  guide.     The  nodes  on 
the  shin-bone,  or  clavicles,  have  long  been  recognized  m  tho 
product  of  syphilis.     It  may  almost  be  said  that  they  have  been 
seeu  to  grow  under  the  eyes  of  the  patient  and  the  observer ;  and 
their  anatomical  characters  are  found  to  be  such  as  compose  tho 
gummatous   nodules  just   described.      In   a  case   of    iovetenito 
syphilis,  thereft)re,  whose  history  is  fully  known,  in  whom   the 
node  on  the  shin  or  other  hones  is  characteristic,  and  has  been 
i?een  to  grow,  and  iu  whom  also  we  find  similar  nodules  in  the 
lungs,  or  in  the  liver,  or  in  the  testicles — .Hj-mmetrically  growing 
in  these  latter  organs,  and  conBisting  of  minute  cell-elemente 
exactly  the  same  as  the  node  on  the   shin — it  is  impossible  U* 
overlook  the  fact,  or  not  to  be  impressed  with  the  belief,  that  all 
of  these  legions  acknowledge  one  and  the  Bame  cause  of  develop- 
ment—namely,  the   s>T>hilitic   poison-^f    which   they  are   the 
expression.     The  progress  of  the  node  is  also  characteristic  and 
suggestive.     Growths  of  a  similar  form  which  result  from  idio- 
pathic infiammation  generally  proceed  to  tlie  formation  of  an 
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abscess,  or  to  the  hypertrophy  of  fibrous  tissue.  Abscesses  are 
recognized  by  their  pus ;  fibrous  tumors  or  hypertrophies,  by  the 
fibre-elements  which  compose  them. 

Growths  of  a  form  similar  to  the  node,  which  result  from 
cancer,  are  in  general  to  be  recognized  by  the  juice  expressed 
from  them.  In  the  gummatous  nodule  we  have  no  juice,  and 
the  cell-elements  seen  in  cancer  are  generally  so  diversified  in 
their  form  and  mode  of  growth  as  not  to  be  easily  mistaken.  The 
gummatous  nodule  is  uniform  as  to  the  size  and  form  of  its  cell- 
elements,  and  forms  a  growth  less  highly  supplied  with  blood- 
vessels than  a  cancer.  Cancers  tend  to  infiltrate  and  involve 
neighbouring  textures;  the  gummatous  nodule  remains  isolated 
and  distinct. 

By  way  of  elimination,  therefore,  and  by  duly  observing  the 
history  of  the  case,  we  are  generally  able  to  recognize  the  nature 
of  such  growths,  and  to  assign  to  them  their  proper  place  in 
pathology. 

The  gummatous  nodule  has  now  been  recognized  and  described 
in  almost  all  the  solid  viscera  of  the  body.  Symmetrical  develop- 
ment is  a  most  constant  characteristic.  If  a  node  grows  on  one 
shin,  it  is  probably  also  to  be  found  advancing  on  the  other;  if 
found  in  one  testicle,  it  is  extremely  probable  that  it  will  be  seen 
in  the  same  relative  spot  in  the  other.  Numerous  examples  of 
this  symmetrical  development  may  be  seen  preserved  in  the 
Pathological  Museum  of  the  Army  Medical  Department  at  Netley. 
During  the  growth  of  the  nodule,  proliferation  advances  slowly, 
and  a  gluey-like  material  forms,  which  constitutes  the  inner  cell- 
material  of  the  nodule.  If  near  the  surface,  such  a  nodule  is  apt 
to  melt  down,  soften,  open,  and  ulcerate;  and  such  a  result  seems 
to  be  associated  with  other  evidence  of  active  constitutional 
disease,  such  as  exists  with  a  predisposition  to  tubercle,  or  with  its 
actual  existence.  The  tumor,  however,  continues  gelatinous  and 
coherent  if  it  is  enclosed  in  a  dense  part,  or  is  deeply  seated,  as  in 
gummata  of  the  periosteum,  scalp,  brain,  liver,  testicle,  lungs,  and 
heart,  if  constitutional  disease  remains  latent  or  inactive.  Fatty 
degeneration  may  also  eventually  occur  in  the  gummatous  nodule, 
and  eventually  lead  to  its  absorption ;  or  its  absorption  takes 
place  as  a  natural  process  of  cure,  the  changes  of  which  are  not 
exactly  known.  We  know  only  that  the  node  on  the  shin-bone 
not  seldom  disappears  from  view,  and  does  not  return. 


no 
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For  reasons  already  5tat4!:(],  phtlikis  must  be  regarded  ia  maojr 
cases  as  tbe  product  of  sypbUk;  and  I  woald  fully  endaree  the 
statemeiit  of  Dr>  Balfour,  from  what  I  hsve  seen  ia  the  po^^m&P' 
tern  rooms,  wben  be  saya  tbat  a  great  cause  of  palmoaajy^  disease 
among  the  Guards  is  the  amount  of  sypbilb  wblch  provmila 
amongst  tba  m^^n,  whii^b  be  bus  not  tbe  leiust  doubt  m  &  very 
fertile  cause  of  its  being  caUed  into  active  operution,  Tbe  inlla- 
ence  of  syphilis  on  the  health  of  the  soldier  is  indeed  powerful  for 
evil  throughout  the  whole  army. 

Treatmant—'rhe  treatment  of  such  pulmonary  lesiona^  whan 
their  nature  is  clearly  estabUsbed,  must  be  guided  by  the  rul«t 
ah-eady  laid  down  for  tim  treatment  of  ayphUitic  diaeaae  at 
p.  730»  vol  i 

GANGRENE  OF  THE  LUNQ. 


BefinitioiL — Disijiteg^^twn  mul  breakinff  up  into  fixigmenU  a/ 

the jUamenious  tiMne  iifthe  lun(f.  EvevT/  simple  elcvient  of  the 
timue  is  80  citanged  tluit  neither  blood-Jibre^  nor  tpitkclmm  can 
be  recognized  in  a  sound  slate,  Tim  tea^ture  heeomes  broken  up^ 
and  shreds  of  fibrous  tiseue  may  here  and  there  be  distinffui^ked, 
but  the  ivhok  mass  beco^iies  conveHed  hdo  a  heap  of  amorphyus 
granular  mutter ^  of  a  yeUowiah-brown  or  bktek  colour,  mingled 
tmih  drops  of  oil  The  tissm  becomes  sofi  and  flaccid,  in  soma 
jKirta  perfectly  UqueMeiit,  and  generally  emits  a  fetid  BmelL 

Pathology. — The  comparative  rarity,  the  almost  invariablo 
fatality,  of  pulmonary  gangrene,  obtaiBa  for  it  a  melanelioly 
interest  whenever  it  occurs;  and  since  Laennec  direeted  atteution 
ti->  its  peculiar  eharaeters,  many  pathologists  have  coutributc'd  to 
the  records  of  this  disease.  But,  notwithstanding  the  researcliea 
of  Andml  (1822),  of  Loriraer,  of  Schroeder  Van  der  Kolk  (1826), 
of  Bright  (1827),  of  Cruveilhier  (1833),  of  Guislain  (1830),  of 
Craigie  (1841),  of  Ernest  Boudet  (1S43),  of  Silfverberg  (185G),  erf 
Walsho  (ISGO),  of  Fuller  (1SG2),  gangrene  of  the  lung  is  still  st 
condition  at  all  times  difficult  of  diagnosis  in  thu  first  instance ; 
and  its  BKisteuce  haa  often  been  unknown  until  the  disgusting 
p(mi~mortmi  appearances  proclaimed  the  condition,  which  general 
aymptoms  during  life  had  failed  to  disclose^  and  wbich^  in  iome 
cases,  hardly  even  suggested  a  suspicion  of  the  real  nature  of  the 
aftcction. 

The  diagnostic  sjiiiptoms  wliich  have  been  most  frequeal 
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recorded  are  derived  from  the  expression  of  the  countenance, 
becoming  small,  pinched,  contracted,  haggard,  ghastly,  miserable 
and  death-like;  eyes  sunk  and  void  of  lustre;  patient  squeamish 
and  languid,  with  occasional  vomiting,  and  a  feeling  of  indiffer- 
ence to  all  external  objects, — some  or  all  of  which  symptoms  may 
or  may  not  be  associated  with  an  intolerable  fetor  of  the  breath, 
and  which,  when  it  is  present  with  these  symptoms,  may  be  con-  • 
sidered  conclusive  of  the  existence  of  gangrene.  Not  one  of  all 
these  symptoms,  however,  may  manifest  themselves,  and  yet 
gangrene  of  the  lung  may  exist.  From  the  recorded  cases,  there- 
fore, as  well  as  from  those  which  I  have  myself  seen,  it  may  be  of 
some  use  to  classify  the  conditions  of  disease  in  which  pulmonary 
gangrene  has  occurred. 

The  termination  of  acute  sthenic  pneumonia,  in  an  otherwise 
healthy  person,  by  gangrene  of  the  lung,  is  by-  all  authors  con- 
sidered as  one  of  the  least  frequent  terminations  of  that  disease. 
Morgagni  only  records  one  instance ;  and  Laennec  is  reported  to 
have  seen  only  six  or  eight  during  the  whole  course  of  his  prac- 
tice. But  there  can  be  no  doubt  that  pneumonia  does  sometimes 
terminate  in  gangrene  of  the  lung,  as  an  accidental  or  occasional 
complication,  as  has  been  clearly  shown  by  clinical  and  post-mortem 
evidence.  The  insidious  and  often  sudden  mode  of  its  attack,  the 
sudden,  remarkable,  and  generally  fatal  collapse  which  supervenes, 
show  at  the  same  time  that  no  local  condition  is  suspected  or  con- 
sidered sufficient  to  account  for  the  presence  of  gangrene.  The 
extent  to  which  the  death  and  destruction  of  lung-tissue  takes 
place  also  varies  much.  Sometimes  nearly  the  whole  of  a  lung 
passes  at  once  into  a  gangrenous  mass.  In  other  cases  only  a  small 
portion  in  the  centre  of  an  exudation  will  die ;  but  in  every  case 
there  is  the  formation  of  a  slough,  its  liquefaction,  and  the  forma- 
tion of  a  cavity.  Sometimes  a  line  of  separation  between  dead 
and  living  parts  is  attempted  to  be  formed;  while  in  other  cases 
no  evidence  exists  of  any  limit  to  the  extent  of  the  destruction; 
and  this  latter  diffuse  form  of  gangrene  I  have  generally  found 
associated  with  cases  in  which  the  blood  was  greatly  changed,  as 
in  typhus  fever,  or  in  which  the  nervous  functions  were  impaired, 
as  in  maniacs,  or-  in  the  paralysis  of  the  insane.  Of  fifteen  eases 
recorded  by  Guislain,  all  were  maniacs.  Of  three  cases  recorded 
by  Van  der  Kolk,  one  was  a  maniac,  and  two  laboured  under  some 
peculiar  nervous  condition  of  the  body.  Of  six  cases  recorded  by 
VOL.  II.  3  a 
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Dr.  Crai^,  two  were  mentAlly  def&i^edt  Imviog  lesions  in  the 
brain;  iwosnflfetied  from  Briijki's  diamjfe  wad  ntercurialism;  one 
bad  Taiiola;  atid  one  had  typhojs.  Of  fifteen  caaea  in  the  Bayal 
Infimmiy  of  Edinbargh,  when  I  was  a  student  tbero,  foor  bad 
typhus;  three  had  fever,  the  type  of  wbicb  is  not  specified;  fcmr 
suffered  from  ill-health  and  mercuriali^m;  one  suffered  from  a 

blow;  and  one  had  a  lesion  in  the  braiiL  

These  cases  may  be  daasified  aa  foUowi: — 
Sineteen  m&^  were  fiaaodated  with,  and  doubtless  inflDeni 
by,  leaioDs  in  the  great  nervous  eeutres;  and  under  this  dajss  am 
InQluded  the  insane. 

A'^ineieeii  cases  were  associated  with,  and  douLtless  influence*! 
by,  such  morbid  conditions  of  the  blood  as  exist  in  typkua  jcver^ 
variida,  iuberctdmis,  Bright s  diMom,  mermLrialism. 

Oiu  erne  was  aesociated  with  and  influenced  by  arterial  ol>stTue» 
-|ion,  causing  pressure  upon  the  entire  mass  of  the  affected  paJi*^ 
nd  totiil  abaenee  of  circulation  in  them  (Aitken,  Edin,  Mtd.  and 
Surg,  Jiyitrnal,  No,  178.  1848). 

The  frerjuency  with  which  leaioos  of  the  lung  co-esbt  with  and 
succeed  to  lesion  of  the  brain  renders  it  apparent  that  the  con- 
dition of  the  lung  is  materially  affected  by  the  infiuence  of  Cbo 
nervous  centres.  In  the  eases  recorded  by  Andral  and  Brig^ti 
tlise^ases  of  the  lung,  frequently  going  on  to  gangrene,  wei©  often 
the  immedijite  cause  of  death  in  persons  suffering  from  oenh 
Itral  disease;  and  it  was  also  observed  that  the  tendency  of 
ijitlunimation  of  the  lung  to  pass  into  gangrene  was  promoted 
by  the  existence  of  disease  of  the  brain.  Cruveilbier  also  directed 
ttention  to  the  frequency  of  gangrene  of  the  lung  in  tpileptie 
ses;  and  the  insane  generally  are  prone  to  the  disease  whf4* 
the  bodily  health  has  suffered,  or  where,  as  in  maniacs,  a  gneatty 
deprussed  state  of  the  animal  functions  succeeds  to  inordinale 
nervous  excitement. 

Tlie  following  table,  modiiied  from  that  by  Dr.  Walshe^  de- 
scribes the  conditions  undei' which  gangrene  of  tlie  lung  occurs:— 


Putmcmaiy  discuses. 


ii%  de-  ^ 
:uis:^^| 

fi»ci  m^U 
ivocliial 


Otlit^f 


II 
Tbonidc 


dift- 


hn'morthjigc;  liyilntiflB  <V'  v     ;. 

lab«Mi;  pWfitif ;  Imnirliu,,  ,.,..,  ,...,..  r.-.r. 

Cfttflktc :  •out*  cniloairditia  of  the  riglit  aitk  of  tba  hciii 
Mediastinal:  tuoiof. 
Aortic r  luieuridm. 
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III. 
Diseases  in  which  the 
blood  is  materially 
changed. 

rv. 

Chronic  abdominal  dis- 
ease (SiLFVERBEBO). 

Perverted  innervation.  ( 

VI. 

Traumatic 


Animal  venoms:  stings  of  certain  insects. 

S  Glanders ;  exanthemata ;  typhoid  fever ; 
Bright's  disease ;  alcoholism ; 
Scurvy ;  purpura ;  septicaemia ;  pyaemia. 
Other  poisonous  agents:  poisonous  gases ;  mercunalism. 


Epilepsy;  insanity;  organic  cerebral  disease. 


The  disease  may  occur  at  any  age ;  but  it  appears  to  be  more 
common  in  children  than  in  adults;  and  more  so  in  adults  than 
in  persons  much  advanced  in  life,  as  shown  in  the  following 

Table  of  M.  Boudet's  Results  {Arch,  de  Medediie,  Sept., 

1843). 


Age. 


I 


Children, 

Adults, , 

Aged  Persons, 


Number  '  Ratio  of  Cases 

of  Post-   I  Canes  of  |    of  Ganin^ne 

mortem     QaDgrene       of  Lung  to 

Examina- 1  of  Long.      Post-mortem 

tiona.     I  Examinations. 


135      I 

156     1 
220     i 


Ito  27 
Ito  78 
Ito  110 


Cases  of 
various 

Spontane- 
ous 

Ghuigrene. 


I 
Total     I  BaUo  of  Cases  of 
Cases  of  i     all  Forms  of 

all  (Hngrene  to  the 

Forms  of  I     Post-mortem 
Oangrene.|  ExaminationsL 


14 
6 
9 


I       Ito   9 

I       lto27 
I       1  to24 


The  symptoms  vary  axjcording  to  the  form  of  the  disease — as 
diffused  or  as  circumscribed: — (1.)  In  the  diffused  form  the 
symptoms  and  progress  of  the  case  are  extremely  rapid.  Utter 
prostration  of  strength;  oppressed  breathing;  a  small,  weak,  and 
frequent  pulse;  pallor  and  anxiety  of  countenance;  and  all  the 
general  appearances  of  intense  adynamia,  are  those  which  charac- 
terize the  disease.  There  is  also  frequent  but  feeble  cough,  with 
profuse,  frothy,  and  diffluent  expectoration,  of  a  peculiar  greenish 
colour  and  intensely  fetid  gangrenous  odour.  But  the  i)Ower  to 
expectorate  is  soon  lost;  and  ere  long  the  vital  powers  seem 
utterly  opprcs.sed  or  exhausted;  the  pulse  fails,  the  features  col- 
lapse, and  the  patient  rapidly  sinks;  death  genenvlly  occurring 
from  apnoea.  (2.)  In  the  circumscribed  form  of  gangrene  the 
train  of  symptoms  varies  greatly  at  different  periods  of  the  disease. 
At  first,  signs  of  puhnonary  congestion  are  coupled  with  an 
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amount  of  prostration  quite  out  of  proportioii  with  the  apparent 
extent  of  local  lesion — a  prostration  whidi  is.  indeed,  sometimes 
the  only  prominent  feature  in  the  case^  After  a  time  expectora- 
tion commences ;  at  first  mnco-pomlent.  rarely  bloody  in  adults, 
frequently  so  in  infants  and  children  (if  they  expectorate  at  all), 
and  generally  emitting  a  disagreeable  odour  the  moment  a  com- 
munication is  established  between  the  bronchial  tubes  and  the 
dead  tissue.  The  sputa  then  lose  their  muco-purulent  character, 
and  become  extremely  liquid,  sero-porulent.  and  of  a  dirty 
greenish,  yellowish-brown,  or  ash-gret  colour.  They  exhale  an 
odour  distinctly  gangrenous,  while  the  breath  acquires  the  same 
offensive  putrid  smell,  resembling  somewhat  that  of  wet  mortar, 
or  its  fetor  is  one  sui  generis.  The  pulse  becomes  feeUe  and 
rapid,  with  every  evidence  of  great  and  increasing  prostration. 
The  patient  passes  rapidly  into  a  state  of  collapse,  and  sinks  in  a 
few  hours  or  days,  without  the  occurrence  of  any  other  change, 
unless  profuse  haemorrhage  occurs,  which  terminates  in  death 
(Walshe,  Fuller). 

Treatment — ^The  chief  reliance  is  to  be  placed  in  all  forms  of 
stimulants,  combined  with  such  tonics  as  bark  or  quinine  in  full 
and  repeated  doses.  Dr.  Walshe  recommends  that  repeated  doses 
of  an  ounce  of  yeast  are  deserving  of  investigation,  as  well  as  the 
influence  of  chlorate  of  potass.  He  is  disposed  to  put  more  confi- 
dence in  them  than  in  ammonia,  the  beneficial  efiects  of  which 
he  has  never  seen  demonstrated.  Dr.  Fuller  has  not  Ibund 
ammonia  so  useful  as  the  mineral  acids.  Inhalation  of  the  vapour 
of  turpentine  poured  upon  boiling  water,  as  recommended  by 
Skoda,  is  reported  to  exercise  a  distinctly  remedial  power.  The 
mineral  acids,  especially  nitro-muriatic,  combined  with  quinine^ 
are  the  main  remedies  in  the  chronic  state  of  this  disease.  A 
generous  diet,  easily  digestible,  with  as  much  malt  liquor  as  can 
be  taken,  are  recommended  as  most  suitable  for  such  cases. 

HPimNO  OF  BLOOD  AND  PULMONARY  H-EMORRHAGE— ^r^raw/rfwiiL 

DeflnitioiL — The  discharge  of  blood  by  expectoration. 

Pathology. — Tbe  amount  expectorated  may  be  small — ^mere 
i«|KM;kH  or  streaks  on  the  sputa;  at  other  times  a  few  ounces*  or 
even  pounds,  causing  great  alarm  to  the  patient  or  his  friends^ 
and  sometimes  suffocating  the  patient     Its  occurrence  is  always 
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suggestive  of  organic  disease  of  the  chest,  such  as  engorgement  of 
the  pulmonary  vessels,  giving  way  of  pulmonary  tissue,  indicating 
disease  of  the  heart,  or  pulmonary  tuberculosis  or  pneumonia,  or 
thoracic  aneurism,  or  cancer  of  the  lung.  Cases  are  also  recorded 
of  its  so-called  idiopathic  occurrence,  as  from  variations  (sudden) 
of  atmospheric  pressure,  ascending  high  mountains,  or  descending 
in  diving-bells,  violent  straining  efforts,  or  from  plethora;  but  in 
such  cases,  according  to  the  experience  of  Drs.  Fuller,  Walshe, 
and  others,  "  there  is  usually  some  latent  mischief  in  the  chest — 
some  local  cause  of  pulmonary  congestion — some  mechanical 
interference  with  the  capillary  circulation  through  the  lungs." 
Spitting  of  blood  may  even  precede  for  years  the  fatal  develop- 
ment of  tuberculous  disease,  with  which  it  seems  to  be  most 
prevalently  connected,  and  is  often  hereditary. 

Symptoms. — Hsemoptysis  may  take  place  suddenly,  or  be  pre- 
ceded by  a  sense  of  heat  or  a  feeling  of  weight  at  the  chest,  or  the 
patient  may  suffer  pain  between  the  back  and  shoulders,  or  may 
labour  under  dyspnoea,  palpitation,  cough,  or  coldness  of  the 
extremities,  and  these  symptoms  may  last  two  or  three  days.  At 
length  a  fit  of  coughing,  or  a  tickling  of  the  throat,  is  followed  by 
the  appearance  of  expectoration  of  arterial,  but  more  often  venous 
blood.  Laennec  says  he  has  seen  as  much  as  ten  pints  thrown  up 
in  forty-eight  hours,  and  as  much  as  thirty  pints  in  a  fortnight. 
The  effort  of  coughing  also  often  causes  vomiting,  so  that  the 
blood  discharged  is  frequently  mixed  with  alimentary  mattera 

If  the  quantity  thrown  up  be  inconsiderable,  the  patient's  pre- 
vious health  is  in  no  degree  affected;  but  if  it  be  large,  its  effects 
are  strongly  marked,  for  the  patient  feels  oppressed  at  the  prae- 
cordia,  breathes  with  difiiculty,  and  with  a  gurgling  sound,  caused 
by  the  air  passing  through  the  viscid  blood  retained  in  the 
bronchi;  and  this  is  shortly  followed  by  increasing  weakness, 
even  to  complete  prostration.  In  still  severer  cases,  as  the  blood 
flows  the  patient  turns  pale,  his  countenance  becomes  cedematous, 
and  strongly  expressive  of  terror,  or  else  he  falls  into  a  complete 
syncope,  wliicli  sometimes  has  a  curative  effect.  In  a  very  few 
instances  the  effusion  is  so  sudden  and  so  considerable  that  the 
patient  dies  suffocated. 

Although  bronchial  haemorrhage  may  be  considerable,  it  often 
diminishes  rapidly,  so  that  at  the  end  of  some  houra  only  a  few 
rare  isolated  sputa  are  spat  up,  and  at  considerable  intervals. 
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Usually,  however,  the  haemoptysm  recurs  after  a  greater  i>r  less 

length  of  time,  but  not  perhaps  to  the  extent  of  the  primaiy 
attack. 

After  the  patient  has  lain  for  a  time  in  a  state  of  depression,  a 
re-action  takes  place.  In  stbenic  persons  the  appetite  becomes 
iocreased,  they  enjoy  eveiy  thing  they  are  allowed  to  eat,  and  afler 
some  slight  febrDe  action  they  rapidly  recover.  In  the  fatal  ease* 
the  puke  becomes  rapid,  the  tongue  brown  and  dry,  and  the 
patient  sinks. 

Diagnosifl* — The  only  disease  which  it  is  important  to  distinguish 
from  haemoptysis  is  h^ematemesis,  and  the  diagnosis  betwticii 
them  is  diffit^ult,  because  while  the  contents  of  the  i^toinach  are 
always  rejected  in  hcematemesis,  they  are  freciuently  rejectcil  in 
hfemoptysis  also.  The  stethoscope,  however^  greatly  assista  in 
determining  the  seat  of  the  disease ;  and,  again,  blood  is  genemlly 
found  in  the  stools  in  cases  of  hEcmatemesis,  while  it  is  for  the 
most  part  wanting  in  hsemoptysis. 

Prognosis. — -The  prognosis  is  always  unfavourable  eventually,  so 
far  as  freedom  from  organic  diBease  is  concerned,  and  danger  b 
more  or  less  directly  imminent,  in  proportion  to  the  amount  of 
blood  lost 

Treatment, — The  medicines  most  useful  in  hiemopty&is  are  the 
Utartmle  ofpotusk,  in  doses  of  a  drachm,  repeated  every  four  ot 
six  hours,  and  to  each  dose  of  which  may  he  added  a  quarter  t'* 
half  a  grain  of  opium.  The  mineral  aaich,  as  the  in/ummi  0/ 
roma  with  diluted  sulphuric  ae-ld,  in  doses  of  from  three  to  five 
dn>ps,  combined  with  opium  or  inorphia,  every  four  or  six  hours; 
kiiger  doses  of  the  dilute  ^ulpkuric  acid  have  often  been  tried, 
but  arc  apt  to  be  either  rejected  or  to  act  injuriously  on  the  coat* 
of  the  stomach.  Many  practitioners  use  one  to  three  grain  doses 
of  the  aA*date  of  lead  eveiy  four  or  six  hours,  with  half  a  fftmn  of 
<^um  to  each  dose,  or  combined  with  dilute  acetic  acid  and 
laudanum  (A.  T.  Thompson);  and,  according  to  Andral,  when  the 
sys^tcm  has  long  been  under  the  influence  of  lead,  the  I'ed  globule* 
suffer  a  gi-eat  diminution;  but,  nevertheless,  this  is  certjiinly  a  leaa 
efficacious  medicine  than  either  of  the  pi^ceding  ones.  The 
nUrate  of  potash  has  been  much  used  iu  France,  but  Gendrin  had 
not  found  it  efficient,  or  not  more  so  than  any  other  diurt>tia  The 
muriate  of  soda  in  doses  of  half  a  drachm  to  a  drachm  is  in  ©eti* 
mation  with  some  praetitjonora  on  the  Continent 
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When  haemoptysis  is  connected  with  amenorrhoea,  preparations 
of  iron  often  succeed  when  the  above  remedies  have  failed.  Two 
grains  of  the  aidphate  of  iron,  with  one  drachm  doses  of  the 
sulphate  of  magnesia,  three  times  a  day,  often  restores  the  men- 
strual secretion  and  cures  the  haemoptysis.  Indeed,  it  is  in  this 
form  of  amenorrhoea  that  iron  is  most  successful 

When  haemoptysis  depends  on  disease  of  the  heart,  cupping 
from  the  chest,  or  moderate  bleeding  from  the  arm,  is  often  effica- 
cious, combined  with  the  use  of  the  bita/rtrate  of  potash  or  the 
mineral  acids,  to  which  should  be  added  five  to  ten  minims  of 
the  tincture  of  digitalis.  It  is  in  many  cases  proper  to  add  half 
a  drachm  to  a  drachm  of  the  sjririt  of  nitrous  ether  to  each  dose, 
to  give  steadiness  to  the  irregular,  turbulent,  or  rolling  action  of 
the  heart. 

Dr.  Fuller's  experience  leads  him  to  testify  most  strongly  in 
favour  of  repeated  dry  cupping,  aided  by  the  application  of  ice 
down  the  spine,  and  by  the  internal  administration  of  full  doses 
of  digitalis  (ji  to  3iil  of  the  tincture ;  or  gr.  vi.  to  gr.  vUL  of  the 
powder). 

If  these  remedies  fail,  full  and  frequent  doses  of  gaUic  acid,  or 
lead  and  opium,  may  be  given,  if  the  circulation  is  much  acceler- 
ated, and  of  spirits  of  turpentine  in  half  drachm  doses,  if  the 
bleeding  is  unattended  with  vascular  excitement  The  gallic  acid 
should  be  given  every  hour  in  eight  or  ten  grain  doses,  until  the 
haemorrhage  is  subdued,  or  till  a  dark  green  colour  in  the  sputa 
indicates  its  action  in  the  system  (pp.  cU.,  p.  265). 

Absolute  bodily  and  mental  rest  must  be  insisted  on  during 
convalescence. 


Section  IV. — ^Morbid  CoNDmoNs  of  the  Great  Blood-Vessels 

AND  OF  THE  BlOOD. 
inflammation  OF  THE  AORTA— AortUis. 

DeflnitioiL — Pains,  ivith  local  pulsation  along  tlie  course  of  the 
aorta  or  under  tlie  sternum,  associated  tvith  rigors  and  pyrexia, 
with  apnoea  and  great  palpitation  of  the  lieart 

Pathology  and  Symptoma. — Mere  redness  of  the  artery,  without 
any  alteration  of  the  inner  membrane,  may  be  simply  cadaveric, 
owing  to  imbibition  of  blood-pigments.    The  post-moiiem  appear- 
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ances  of  true  aortitis  are,  great  vascularity,  and  .especially  of  the 
vaaa  vasorum — a  thickened  and  pulpy  state  of  the  inner  and 
lining  membrane,  which,  having  lost  its  glistening  aspect,  has  a 
villous,  rugous,  or  granular  aspect  Lymph  may  be  seen  on  its 
surface,  and  slight  excoriations  or  superficial  ulcerations  may  be 
observed  hei-e  and  there.  The  elasticity  of  the  vessel  no  longer 
exists,  so  that  rupture  takes  place  very  readily.  Local  pulsation 
is  extremely  energetic;  and  as  we  know  that  in  cases  of  inflam* 
mation  of  the  carotid  there  is  pain  when  the  vessel  is  pressed 
upon,  so  pain  in  an  inflamed  aorta  may  be  aggravated  by  motion. 
A  murmur  is  appreciable — a  loud,  rough  systolic  bruit,  due  to  the 
passage  of  blood  over  the  rugous  and  unpolished  state  of  the  inner 
membrane  (Gendrin,  Parkes).  In  the  case  related  by  Dr.  Parkes 
it  was  heard  over  the  third  dorsal  vertebra,  down  into  the  lumbar 
r^on  {Med,  Times,  Feb.  23,  1850). 

Causes. — Rheumatism,  gout,  and  syphiUs  seem  to  have  a  decided 
influence  in  the  development  of  this  disease. 

Treatmenl — Leeches  should  be  applied  freely  over  the  course  of 
the  vessel ;  and  large  doses  of  opium,  or  of  ether  with  chloroform, 
may  be  given  to  relieve  pain  and  dyspnoea.  Iodide  of  potassium 
or  colchicum  may  also  be  indicated. 


ANEURISM  OF  THE  AORTA. 

Definition. — A  circumac^^ibed  dilatation  of  some  portion  of  tfie 
aorta,  conseqiient  on  lesion  of  some  of  its  coats. 

Pathology  and  Symptoms. — They  most  frequently  arise  from  the 
ascending  portions  of  the  arch,  and  seem  to  spring  most  fre- 
quently from  those  parts  of  the  vessel  against  which  the  current 
of  the  blood  is  most  forcibly  directed.  The  effects  produced  vary 
with  the  seat  and  the  size  of  the  tumor;  and  aneurism  is  generally 
one  of  the  most  distressing  and  puzzling  of  thoracic  diseases. 

Aneurisms  opening  upon  mucous  surfaces,  especially  upon  the 
air-passages,  are  generally  attended  with  small  and  irregularly 
repeated  hjEraorrhages.  The  persistence  of  these  trifling  ^unounts 
of  blood  in  the  expectoration  justifies  suspicion  of  aneurism,  in 
the  absence  of  any  other  circumstances  to  account  for  it.  Tumors, 
such  as  are  caused  by  aneurism,  often  give  rise  to  such  symptoms 
as  are  suggestive  of  laryngeal  disease  ;  therefore,  in  all  cases,  the 
larnyx  ought  to  be  examined  on  the  one  hand  by  the  laryngo- 
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scope,  and  on  the  other,  a  physical  examination  of  the  chest  should 
be  made  for  the  signs  of  an  aneurism  or  tumor.  The  frightful 
and  agonizing  dyspnoea  is  generally  due,  in  cases  of  aneurism,  to 
implication  of  the  recurrent  laryngeal  nerve,  and  not  to  ulceration 
or  disease  of  the  larynx. 

In  some  cases  of  thoracic  aneurism  the  dyspnoea  may  have  a 
spasmodic  asthmatic  character,  without  any  tendency  to  laryngeal 
spasm,  associated  with  the  persistence  of  small  hsemorrhagic  expec- 
torationa  In  such  cases  the  aneurismal  tumor  presses  upon  the 
bronchi  towards  the  roots  of  the  lungs,  evidence  of  valvular 
disease  and  of  pneumonia  being  absent. 

In  another  class  of  cases  paroxysmal  sufferings,  in  the  form  of 
anffhw,  pedoiisj  have  their  origin  in  the  interference,  by  an 
aneurism,  with  the  thoracic  nerves. 

The  variable  character  of  the  haemorrhage,  and  the  remarkable 
intermissions  of  such  haemorrhages  from  aneurismal  sacs,  are 
symptoms  of  thoracic  aneurism  which  are  now  only  beginning  to 
be  appreciated  in  their  proper  light,  especially  since  the  case  of 
Mr.  Liston  drew  the  attention  of  the  profession  to  them.  Haemor- 
rhage may  occur  in  one  of  the  three  following  forms: — (1.)  A  frothy 
bronchitic  sputum  streaked  with  blood;  (2.)  A  rusty  sputum,  very 
like  pneumonia,  but  usually  more  abundant,  more  frothy,  and  less 
viscid;  (3.)  A  deeply  dyed  purple  or  brownish-purple  sputum, 
like  the  so-called  "prune  juice"  expectoration  characteristic  of 
the  third  stage  of  pneumonia,  and  of  certain  forms  of  pulmonary 
hsemorrhagic  condensation  from  valvular  disease  of  the  heart; 
(4.)  Any  of  the  preceding  fonns  of  haemorrhage  alternating  with 
small  discharges  of  pure,  unmixed,  but  generally  imperfectly 
coagulated  blood.  The  bronchitic  varieties  of  sputum,  either 
stained  or  streaked  in  different  proportions  with  blood,  occur 
chiefly  in  tumors  pressing  on  the  trachea  and  larger  bronchi,  and 
not  producing  consolidation  of  any  part  of  the  lung ;  while  the 
*' prune  juice"  sputum  occui*s  when  the  lung  is  directly  involved 
in  the  tumor,  (W.  T.  Gairdner  s  Clinical  Medicine,  p.  454,  et  seq.) 

Permanent  contraction  of  the  pupil  on  the  affected  side  is  in 
some  ca.ses  another  sign  of  aneurism,  which  Drs.  Keid,  Gairdner, 
Ogle,  and  othei-s  have  clearly  demonstrated. 

Tlie  co-relation  of  the  symptoms,  as  possibl}^  indicating  thoracic 
aneurism,  arc  the  main  points  for  attention ;  and  in  addition  to 
those  noticed,  raucous  voice  and  aphonia  are  found  sometimes 
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associated VUh  thomcic  aneurisms.    Uodue  pukatmo,  dygpncBa  j 
intervals,  oppression  at  the  pra^cordial  region,  with  diffieultj 
swallowing  solid  food,  are,  in  combination,  significant  of  aneu 

Causes. — The    causes    of   thoracic   aeemism    are    exc 
obseure;  but  there  h  good  reason  for  believing  that  the  mortill 
constitutions  asyociattjd  with  (fout,  rheu/matism,  and  BJlphilU  MX%' 
the  circumstauces  under    which  aneurisms  are   most  a|it  in  be 
developed,  the  elasticity  of  the  veasel  being  impaired  by  strueiumi 
changes.     With  regard  to  tbo  influence  of  syphilis,  I  imiy  hi^rej 
observe  that  I  have  dissected,  during  the  past  four  years  (at  For 
Pitt  and  at  Netley  Hospitab  for  invalids),  twenty-six  bodies 
soldiers,  in  each  of  which  a  distinct  history  of  syphilis  was  preseot^^ 
associated  with  unmistakable  s}^T)hilitic  lesions ;   aod  of  theee 
twenty-six  cases,  severdetn   had  the  coata  of  tliethoracic  aotti 
impaired  by  characteristic  changes — changes  which  are  unc^nnmoaj 
at  an  early  period  of  life,  and  which  I  have  every  reitsoii  to  lieli*ivei 
arB  due  to  syphilis.     Tlie  changes  are  obvious  from  ciiraitrictid-ltke  I 
loss  of  substance  of  the  inner  coats,  small  local  dilatations  of  the  1 
artery,  and  in  several  cases  aneurisnial  expansions,  one  a«  large  as  j 
an  orange^  which  proved  fatal     A  characteristic  case  of  aneurism 
of  the  thoracic  aorta  resulting  from  syphilis,  is  also  recorded  bfj 
Assistant-Surgeon  Alfred  Lewer,  in  the  Mediml  Rejtort  of  U^\ 
Army  Medical  Depurtnunt  for  1862,  p.  ol±     Hereditary  traos* 
mission  of  aneurism  has  been  noticed  by  Dr,  Fidler, 

Treatment — Local  bleeding  is  useful  w^hen  tliere  Ls  pato  and* 
tenderness   over  the  aneurismal  sac  ;  and  general  bh>iMl*k*tting ; 
may  be  useful  if  the  circulation  ia  excited,  and  the    patieiii; 
be   of  full   habit,   but  not   on   the   principle   advocated    by.  iirj 
jLscribed  to,    Valsalva      Of  all  remedies  dlgUalis,  aconite,  andj 
veratrm  are  the    most  useful  in   tmnquilli^sing  the  action  of| 
the  heart    They  tend  to  render  the  circulation  slower,  with- 
out deranging  the  action  of  the  stomach.      The  deposition  of  j 
fibrin  from  the  blood  is   more  prone  to  take  place  when   thej 
circulation  is  ** slowed;"  indeed^  it  is  the  principle  of  treatment  in] 
tlie  cure  of  aneurisms  by  pressure.    The  current  of  blo^xl  is  notl 
stopped,  but  iR  simply  rendei^d  more  slow,  so  as  to  have  am 
amount  of  stjignation  of  blood  in  the  sac,  favouring  the  separation 
of  fibrin  and  its  coagulation,     A  diminution  of  from  ten  to  Jiftmn 
pulsations  of  the  heart  in  the  minute  will'  thus  gnwitly  tend 
the  filling  of  the  sac  with  coagula  (Fuller)* 
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A  most  interesting  paper  has  just  been  published  in  the 
Medical  Report  of  tlie  Army  Medical  Department  for  1862  (p. 
472),  from  the  pen  of  JolifFe  Tufnell,  Esq.,  advocating  the  treat- 
ment of  aneurisms  of  the  thoracic  and  abdominal  aorta  on  the 
principle  here  enunciated,  of  "slowing"  the  circulation.  His 
treatment  consists  of  restricted  diet  and  perfect  rest  in  the 
horizontal  position,  for  periods  varying  from  eight  to  thirteen 
weeks,  combined  with  the  employment  of  such  remedies  as  may 
be  necessary  for  special  ends. 

The  horizontal  posture  must  be  strictly  and  absolutely  main- 
tained, in  a  light  and  cheerful,  airy  room,  into  which  the  sun 
shines,  and  from  which  the  patient  may  be  able  to  have  as  cheer- 
ful a  view  as  possible  out  of  the  window. 

The  diet  must  be  confined  to  three  meals,  served  at  regular 
intervals,  and  restricted  to  the  following  in  kind  and  in  amount:— 
Breakfast — Two  ounces  of  white  bread  and  butter,  with  two 
ounces  of  milk  or  cocoa.  Dinner — ^Three  ounces  of  broiled  or 
boiled  meat,  with  three  ounces  of  potatoes  or  bread,  and  four 
ounces  of  water  or  light  red  wine.  Supper — ^Two  ounces  of  bread 
and  butter,  and  two  ounces  of  milk  or  tea.  These  diets  should 
make  in  the  aggregate  ten  ounces  of  solid  and  eight  ounces  of 
fluid  food  in  tlie  twenty-four  hours,  and  no  more.  The  object  is 
to  maintain  life  on  as  little  as  possible  without  inducing  restless- 
ness, as  in  some  irritable  constitutions ;  but  if  such  restlessness 
should  occur,  a  little  more  food  may  now  and  then  be  allowed. 
Anodynes,  aperients,  narcotics,  sedatives,  and  tonics,  are  also 
useful  aids  in  the  management  of  the  case.  Of  anodynes,  Mr. 
Tufnell  regards  lactucarium  as  the  most  valuable,  given  in  the 
form  of  a  pill,  either  by  itself  or  combined  with  humulin  and 
hyoscyamus,  Mr.  TufnelFs  practical  suggestions  in  detail  will 
well  repay  a  careful  study,  and  merit  publication  in  a  more 
accessible  form  than  in  a  "  blue-hook'^ 

Tracheotomy  may  prolong  life  in  some  cases  where  stindor 
exists,  if  the  laryngeal  symptoms  are  the  source  of  immediate 
danger  (W.  T.  Gairdner). 

METASTATICAL  DYSCRASI^E— PycFmw;  Septicemia. 

Pathology. — There  are  febrile  conditions  in  which  the  blood  is 
materially  disturbed  in  various  ways,  and  which  tend  to  complex 
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forms  of  kBioiis  in  many  parts,  and  ei^fkeeially  to  multtple  oeot 
of  inflammation,  with  a  gretit  tendency  to  fluppnration.  A  auis 
ber  of  morliid  proceaaes^  having  many  elements  in  commuti, 
great  practical  importance,  of  fi'eqnent  oceurrenoe,  and  daiigeimis 
to  life,  have  been  described  of  late  under  the  very  ^mrti^us  muno 
of — (I,)  Shajihi  jyyofjenic  fetm'  (Jenner);  {%)  Acuie  jpuruUiU 
dlatfieaia  (Tessier);  (3.)  Septio  polsonifi^f  of  the  blood  (the  sefij 
ticfEmia  of  Yog  el);  (4,)  Syster/iic  infection  (the  iehomemiji 
VmcHOW);  (5.)  Putrid  fiver;  {6.)  Pymmu;  (7.)  PA/rW/w. 

The  multiplicity  of  views  and  great  lincertainty  whieh  Mill 
pertain  to  loany  points  regarding  the  pathology  of  the  phenorar^wil 
eomprehended  under  these  variouB  names,  make  it  necttNSjyy  m 
write  with  doubt  and  some  hesitation.    The  details  into  wbicK| 
the  topics  may  be  carried  which  are  embraced  under  thin  he 
are  daily  becoming  more  and  more  extensive,  and   the  aim 
thia  account   is  to  put  the  student  in  possession   of  the  morr| 
important  bearings  of  the  subject 

The  first  two—namely,  the  pyogenic  fever  of  Jenner,  and  tlt*| 
pmmlent  dmtkesia  oi  Tassi^r — are  chameterized  by  the  occurrenct?! 
of  miuUiple  abscesses.     The  remaining  Jim  of  the  morbid  sitala 
winch   have   been   enumerated   have   been   recently    classed   byj 
Virehow,  Eilroth,  and  others,  under  the  common  name  of  **  tnettf^i 
tatical  dy^crasia^''    In  them  thofe  m  evidence  of  the  oecnrrencc  ofl 
secondary  or  metastaticfd  inflammation^^a  tendency  to  mnltipkl 
centres  of  inflammation,  to  *' multiple  abscesses,"  and  to  auppum- 
tion  in  various  parts  of  the  body.     Associated^  also,  with  these 
lesions  is  the  occasional  formation   of  chis^   iknymhi,  pluga, 
emholkit  —  the  occurrence  of  (krvmbosid,  or  of  emfMjlism,  or 
phkbitis,  sof laving  of  the  minute  tissue  of  visceral  oigan».  waxh  i 
the  tmin,  tlie  lungs,  the  /tearf,  the  liver^  or  the  kidnfiy,  or  of 
gangrene  of  the  extremities. 

Pyogenic  Pever* — In  the  Gulstonian  lectures  delivered  at  tb4 
Royal  College  ofPhj^sicians  in  London,  for  1853,  Dr.  William  Jenner 
directed  particular  attention  to  some  lesions  whieh  are  apt  la  fok 
low  immediately  after  the  termination  of  acute  speific  dtseaseo^ 
such  as  scarlet  fever  and  the  like*  The  simplest  form  of  ihem 
lesioQS  consists  in  the  formation  of  several  (or  multiple)  al 
of  small  size  in  the  subcutaneous  connective  tissue,  especially  ul 
the  scalp,  cheat,  loins,  legs,  or  arms,  accompanied  by  more  or 
febrile  disturbance.     Such  multiple  abscesses  are  (on  eircumstan* 
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tial  evidence  only)  presumed  to  owe  their  origin  to  a  diseased  con- 
dition of  the  blood — to  represent  what  is  popularly  known  as 
"the  dregs  of  the  fever" — as  the  media  by  which  something 
unwholesome  is  ultimately  evacuated — or  as  a  crisis  in  which  the 
specific  afiection  terminates.  Sometimes,  on  the  other  hand,  these 
abscesses  are  accompanied  by  severe  constitutional  disturbance, 
and  inst<3ad  of  being  superficial,  are  deeply  seated,  either  in  the 
connective  tissue,  or  into  the  cavities  of  the  joints,  and  in  rare 
cases  even  into  the  serous  cavities  of  the  cranium,  abdomen, 
or  thorax.  Cases  of  all  these  varying  degrees  of  severity  are 
observed,  which  seem  to  differ  only  in  the  more  or  less  wide 
diffusion  of  the  local  affections.  Such  cases  are  found  to  be  in 
close  alliance  with  those  diseases  in  which  purulent  discharges 
issue  at  the  same  time  from  the  mucous  passages,  and  to  that 
chronic  cachexia  in  which  the  least  scratch  or  abrasion  of  the  skin 
tends  to  "  fester"  and  not  to  heal 

This  condition  of  the  blood  and  system  was  first  recognized  and 
described  by  Tessier,  in  1838,  under  the  name  of  the  "  purulent 
diathesis,"  or  "a  tendency  to  suppuration  in  the  solids  and 
eoagulable  fluids." 

In  the  cases  which  are  recognizable  as  belonging  to  this  class  of 
diseases,  the  febrile  disturbance  seems  to  be  established  before  any 
local  lesion  is  set  up ;  and  the  morbid  condition  of  the  blood  thus 
came  to  be  looked  upon  as  "a  primary  substantive  affection," 
because  it  seemed  to  lead  to  a  "fever"  followed  by  these  lesions. 

Cases  of  this  morbid  condition  are  related  by  Dr.  Jenner  in  the 
Medical  Times  and  Gazette  for  May  7,  1853  ;  and  they  may  be 
compared  with  a  case  of  multiple  abscesses  in  and  about  the  joints, 
associated  with  rheumatism,  and  described  by  Dr.  Bennett  in  his 
valuable  Principles  and  Practice  of  Medicine,  p.  803,  under  the 
name  of  icliorcemia  or  so-called  pycemia. 

In  such  cases  the  subcutaneous  tissue  and  the  joints  are  tlie 
most  frequent  scats  of  the  abscess;  much  less  frequently  the 
lungs  or  other  viscera,  which  in  the  following  class  of  cases 
are  the  most  frequent  seat  of  the  multiple  abscesses.  Here  we 
have  an  inipoi-tiint  distinguishing  character  between  the  two 
classes  of  diseases — namely,  that  the  abscesses  of  pyogenic  fever 
seem  to  be  developed  out  of  a  constUtUional  state  of  general 
ill-health,  whereas  those  which  are  about  to  bo  considered  may 
be  regarded  froui  the  beginning  as  due  to  a  blood-poison,  or  other 
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causes  of  irritation  set  up  from  external  eoui^ces*     In   the  fornifrl 
case  t be  cause  of  tbe  disease  seems  to  be  cojiMitiitionnl;  in  U*i?  | 
latter,   zynioiic.      Again,   tlie    class    of   legions   a8soci*it*^*l    wiii 
pyogeuic  fevers  are  still  further  distinguished  aa  of  one  kind  W  ' 
the  following  characters: — (L)  The  abscesses  are  not  eotis^^ijueafcl 
upon  the  pre-existence  of  any  abscess,  ulcer,  or  clot,  or  plug  in  the! 
blood-vessels ;  (2.)  There  is  no  evidence  in  such  cases  of  the  fonra- 
tion  of  pnSj  or  of  fibrinous  debris  in  the  veins,  nor  of  the  passa^l 
of  that  fluid  into  the  blood,  and  the  establiBhment  of  (so-called)  [ 
pyctmia ;  (3.)  The  symptoms,  and  still  mora  tlie  mtuidiant  of  ihe 
disseminated  abscesses  differ  in  cases  of  pyogenic  fever  fn>m  ihtmt 
which  occwr  in  the  so-called  eases  of  pyannla  or  phUbUis. 

It  is  with  typhus  or  typhoid  fever  only  that  pyogenic  fisveri* 
apt  to  be  confounded ;  but  from  this  fever  it  is  distin^isbed  by 
the  activity  of  the  febrile  symptoms  at  the  outset,  the  early 
delirium,  the  absence  of  eruption,  and  the  rapid  formation  of  the  | 
numerous  centres  of  suppurative  action.  The  closest  alliance,  j 
pathologically,  of  pyogenic  fever  aaems  to  be  with  pblegmoiMMni 
erysipelas. 

Metastatical  PyscrasisQ,  under  the  generic  name  of  pyiemia*  hsit  | 
attracted  considerable  notice  from  two  points  of  view  :— 

(L)  In    connection  with   various  conditions  of  the  vein^,  to 
which  the  name  of  **  phlebitis  "  has  been  given  ;  {%)  In  eotinc*ctioci 
with  various  changes  in  the  blood  itself,  and  more  espci'iaily  of  I 
late  years,  as  desci'ibed  by  Virchow  and  Bennett,  under  tlio  name 
of ''leucocytosis"  (see  p*  65),     Several  scientific  questions  asscH  | 
ciated  with  each  of  these  views  are  still  the  source  of  eontroveny* 

Fywmia  literally  means  a  condition  in  which — (I.)  Them  are! 
pus-cells  in  the  blood ;  but  the  expression  has  now  come  to  imply 
— (±)  That  in  cases  of  pyieraia  the  blood  is  altered  tbrou^diout  tb©  J 
wljole  system  by  the  poisonous  actirm  of  putrid  animal  subMtaiii^ca, 
in  the  form  of  gases,  tluids,  or  sohd  particles,  which  so  dit^turb  iti^ 
relations  with  tbe  living  tissues  as  to  induce  coagulation  uf  the 
fibrin  of  the  blood  in  some  part,  during  life,  within  the  bloo<i* 
vessels. 

This  ktter  signification  of  pyiemla  has  been  in  some  fne^mmi 
forced  upon  us,  because  it  is  found  impructitmble  to  say  when  any  I 
given  specimen  of  blood  is  full  of  white  bloCMl-discSy  or  of 
corpusclea. 

It  was  once  supposed  that  pus  could  be  absorbed  aa  pu8^  aad  be 
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conveyed  away  in  substance  ;  and  that  two  results  might  follow 
such  an  event ;  either — (1.)  That  the  pus  would  be  passed  off  by 
the  urine  or  the  faeces  as  an  excretion,  but  still  in  the  form  of  the 
original  pus ;  (2.)  That  the  phenomena  of  pyemia  would  be  the 
other  alternative. 

Now  we  know  that  neither  of  these  results  ever  takes  place. 
Pus,  as  puSy  is  never  taken  up  or  absorbed  into  the  system.  Its 
fluid  part  only  may  be  absorbed  by  veins  or  lymphatics ;  but  the 
solid  portion  remains  as  a  thick,  inspissated,  or  concrete  mass ; 
and  thus  the  absorption  or  disappearance  of  an  abscess  sometimes 
gives  rise  to  such  "cheesy"  products  as  are  described  by  the  name 
of  "  tubercle ;"  and  which  may  subsequently  induce  ulceration,  as 
a  foreign  body  would. 

Again,  pus  may  be  completely  absorbed;  but  only  after  the 
cells  have  been  reduced  to  the  state  of  milkiness  by  fatty  degen- 
eration, and  become  converted  into  an  emulsive  mass — a  kind  of 
milk,  composed  of  water,  albuminous  matter,  fat,  mucus,  choles- 
terine,  sulphates,  lactates,  and  the  like,  and  in  which  also  sugar 
may  be  present. 

The  composition  of  pus  varies  considerably;  and  the  condi- 
tions under  which  it  varies  have  not  yet  received  the  attention 
which  its  importance  demands.  It  seems  to  vary  with  the  locality 
whence  it  comes,  and  with  the  circumstances  under  which  it  is 
formed.  The  pus  of  a  pulmonary  vomica  differs  from  that  of  a 
psoas  abscess,  and  that  again  from  the  pus  of  a  Tnammary  or 
hepatic  abscess;  and  so  also  the  pus  of  syphilis  differs  from 
that  of  small'pox.  The  very  large  and  variable  amount  of 
organic  elements  which  pus  contains  render  it  also  extremely 
liable  to  change;  and  the  products  of  decomposition  of  the 
elements  of  which  pus  is  composed  are  extremely  various  and 
diffusible — e.  g.,  ammonia,  gas  products,  and  salts,  leucine  and 
tyrosine ;  the  acids  also  of  the  butyric  group,  as  well  as  formic 
acid.  Another  fact  to  bear  in  mind  is  the  "spontaneity"  with 
which  they  (and  especially  albumen)  undergo  the  process  of 
putrefaction,  without  any  apparent  co-operation  of  other  matters, 
and  solely  by  the  influence  of  atmospheric  agents;  and  as  constant 
products  of  such  putrefaction,  there  are  always  to  bo  found  car- 
honate  and  btUyrate,  and  valerianate  of  ammonia,  sulphide  of 
ammonium,  leucine,  and  tyrosine.  By  putrefaction,  and  under 
the  influence  of  impure  air  especially,  pus  may  undergo  an  acid 
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or  alkalioe  fermentation,  The  former  w  rare;  but  when  it  di 
occur,  there  are  developed  volatile  and  fixed  fotty  acidd^  SEcb 
bidyric  arMl  and  7naryaric  add. 

Unliealthy  pus  more  cumraonly  tands  to  become  alkaline  wii 
out  becntrjing  aeid-     It  evolves  ammonia  find  hydro-   '    "    r. 
ammonia.     The  corpuscles  soften  and  run  togetber,  ii  a 

pear,  and  the  whole  becomes  a  masg  of  gmnules,  as  is  the  case 
hospital  gangrene   (aa    I   have   repeatedly  observed),  which   iii« 
probably  capable  of  re -absorption. 

Pus  essentially  con;iiatitig»  as  it  does,  of  cells  in  a  pua-serui 
varyiug  in  sixe  from  TuVptli  to  Wtfltb  of  an  inch,  has  owly  ooi 
way  in  which  its  cells  ctin   find  their  way    into  tlie  bloijd — ^ 
namely,  by  the  perforation  of  a  blood-vessel  by  an  ulcer  or  a 
puncture    An  abscess  close  to  a  vessel  may  open  into  it;  but  th* 
result  is  harmless  if  the  pus  is  fresh  and  healthy.    The  passage 
pus  into  lymphatic  vessels  is  still  more  easy  when  such 
run  into  open  abscesses.    But  then  lymiibatics  do  not  empty  tlwj 
lymph  into  blood-vessels  (with    one   exception)    till   they    hav 
elaborated  such  lymph  in  the  lymphatic  glands;  and  from  tl 
nature  of  gland-structures  it  is  known  that  no  pus*€or]>iijsdi 
as  such,  can  pass  a  lymph -gland.      Such  glanJn  not  oiiT 
mechanically,  but  are  living  absorbents  of  some  constituei: 
with  which  -they  come  in  contact,  and  amongst  otheiii.  no  douHl 
the  constituents  of  the  pus-fluid    without  the  actual  pua^cor- 
pui^cles,  whose  debris  would  simply  be  retained  within  the  glamU. 
Irritation  of  these  glands  leads  to  proliferation  of  the  g]aodH?ell^i 
and  subseqtieutly  to  the  passage  into  the  blood  by  the  left  jugukr 
veiQ  of  cells  which  cannot  V>e  distinguished  from  pus— the  colour* 
less  blood-cells.     Under  sucli  circu?nstances  nothing  is  easier  thaii 
to  demonstrate  what  seems  to  be  pus.     The  presence  of  wlute 
pusdike  cells  in  the  blood,  by  what  we  know  of  blood*lbrr  ■^- 
ean  l>e  explained.     We  know  that  the  blood  geti^  these  blu 
— (L)  After  every  meal  we  take ;  (2*)  By  irritation  of  lymiibitic 
and  other  glands  from  cficbexia;  (S.)  With  the  advance  of  preg- 
nancy and  splenic  enlargement,     In  scrofula,   typhnid   malaria, 
and  cancer,  they  also  abound. 

The  existence  of  pus  in  the  blood  canrM*t  th*.Tuforc  bo  dcmoo- 
strated  as  the  term  *' pyaemia"  has  hitlierto  been  understood  to 
mean;  and  now,  therefore,  when  the  term  is  used,  tt  is  me&ai 
to  imply  that  an  unknown  matter,  derived  apparently  from  Vta 
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spontaneous  decomposition  of  some  kinds  of  purulent  or  albu- 
minoid substances,  has  mingled  with  the  blood — has  poisoned  that 
circulating  fluid,  or  has  so  altered  it  that  it  tends  to  coagulate  in 
the  vessels  during  life,  and  has  given  rise  to  various  secondary 
phenomena  about  to  be  noticed. 

"  Pyaemia,"  as  a  specific  original  entity — ^as  a  result  of  absorp- 
tion of  pus,  as  such — is  not  now  believed  in ;  and  any  evidence  of 
such  an  event  daily  becomes  less  and  less  obvious.  Pyaemia  is 
now  rather  to  be  regarded  as  a  collective  name  for  many  very 
different  disease-processes,  just  as  the  essential  phenr)mena  of 
Bright*s  disease  are  brought  about  by  several  difierent  morbid 
conditions  of  the  kidney.  It  is  especially  necessary  to  distinguish 
between  the  following  phenomena,  namely, — (1.)  Leucocythsemia; 
(2.)  Embolism,  with  resolution  of  clots,  putrid  decomposition,  or 
gangrene;  (3.)  Absorption  of  putrid  fluid,  without  embolism;  (4.) 
Septic  endosmosis  of  gases,  independent  of  embolism. 

To  these  phenomena  (excluding  those  connected  with  leucocy- 
thsemia)  Virchow  has  given  the  general  term  of  "  Metastatical 
dyscrasite;"  and  amongst  them  Hospital  gangrene  and  phlebitis 
are  too  often  fatal  as  the  result  of  operations  under  certain 
unhygienic  conditions. 

The  phenomena  presented  by  individual  cases,  capable  of  being 
classed  under  the  head  of  metastatical  dyscrasice,  are  sometimes 
so  extremely  varied  that  names  have  been  given  to  diseases  as 
well  as  to  lesions  which  do  not  always  have  the  same  limit  or 
range  of  significance. 

The  first  set  of  phenomena  to  be  considered  under  this  head  are 
forms  of  pJilehitis.  So  long  as  pus-corpuscles,  as  such,  were 
looked  upon  as  the  really  noxious  material,  it  was  supposed  that 
the  tissue  of  a  vein  being  inflamed,  pus  would  be  secreted  from 
its  inner  wall,  just  as  from  a  serous  membnine.  John  Hunter 
has  the  credit  of  having  suggested  this;  but  he  did  so  merely  as 
a  query,  and  subsequent  writers  adopted  the  suggestion  without 
further  examination  and  without  evidence,  (see  Arnott  "On  the 
Effects  of  Inflammation  on  Veins,"  in  vol  xv.  of  Med.-Chir. 
Trans.)  Veins  are  exceedingly  slow  to  inflame.  When  they  do, 
the  inflammation-changes  begin  in  the  connective  tissue,  towards 
the  outer  parts  of  the  vessel,  and  this  even  when  irritant  bodies 
are  introduced  into  the  cavity  of  the  vein  itself,  (see  Lee's 
**  Essay,"  in  vol.  xxv.  of  Med.-Chir.  Trans.)    Mr.  Lee  introduced 
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cotton  wool  into  a  portion  of  vein  emptied  of  blood.  The  lining 
membrane  remained  unchanged;  and  the  lesions  commenced 
outside  the  vesseL  There  the  pus  formed,  and  thence  the 
inflammation  spread  by  the  connective  tissue,  and  simply  by 
continuity.  This  is  quite  a  different  process  from  the  generation 
of  secondary  multiple  abscesses.  It  was  first  shown  by  Cruveil- 
hier  that  in  the  (so-called)  inflammation  of  veins  a  clot  of  fibrin 
forms,  and  is  always  present,  independent  of  any  lesion  in  the 
vascular  wall;  and  so  he  passed  to  the  extreme  belief  that  all 
inflammaticm  essentially  consisted  in  coagulation  of  blood  in 
capillary  vessels.  The  first  great  fact  has  now  been  qnite 
substantiated — name'y,  that,  long  before  any  visible  effects  of 
inflammation  occur  in  a  vein,  a  clot  of  fibrin  is  formed  at  the 
part,  and  in  this  clot  fluid  comes  to  be  produced,  in  all  external 
appearances  resembling  pua  It  must  also  be  remembered  that 
blood,  when  arrested  in  the  vessels  or  extravasated  out  of  them, 
coagulates  at  the  ordinary  temperature  of  the  body — 98°  Fahr, 
{Phil,  Tratift.,  vol.  Ixxxvi.)  From  this  observation  as  a  starting- 
point,  Virchow  has  developed  his  very  beautiful  ex|)lanations  of 
the  various  phenomena  connected  with  phlebitis.  He  has  wisely 
rejected  inflammation  of  veins  as  the  cause  of  secondary  inflamma- 
tory phenomena,  and  confined  his  attention  solely  to  "coagulation 
of  the  blood  in  the  living  vessels" — the  formation  of  a  clot — to 
which  he  gives  the  name  of  a  "thrombus,"  and  the  whole  ])rocess 
he  terms  " thn/mlxtsia.''  On  the  other  hand,  the  impulsion  or  j»ro- 
jection  cm  wards  of  a  coagulum,  clot,  or  thrombus,  or  sub^^tance 
detached  from  the  walls  or  valves  of  the  vascular  system,  is  de- 
scribed under  the  name  of  evtbulism. 

The  coagula  may  travel  in  particles  or  larger  masses  from  the 
veins  to  the  heart,  or  from  the  heart  to  the  arterial  peripheric 
vessels. 

Thus,  on  the  one  hand,  deposition  of  morbid  substances  in 
various  parts  of  the  body  distant  from  the  heart  is  accounted 
for;  and,  on  the  other  hand,  results  are  explained  on  simple 
mechanical  principles  which  hitherto  have  been  obscure.  For- 
merly many  of  the  cases  thus  explicable  would  have  l>een  recorded 
as  cases  of  "sudden  death,"  or  as  "sudden  retrocession  of  gout 
or  rheumatism,"  or  of  "gout  m  the  stomach,"  or  "palsy  of  the 
heart." 

All  the  cases,  fully  recorded,  which  illustrate  the  phenomena  of 
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80-caIled  pyjemia  or  phlebitis,  that  I  have  ever  examined,  have 
shown  that  the  affection  evSsentially  begins  by  a  real  coagulation  of 
the  blood  at  some  definite  fixid  jwint;  and  this  is  tho  most 
obscnie  part,  and  the  most  difficult  to  discover,  in  the  history  of 
all  the  cjises.  But  where  this  beginning  is  traceable,  the  history 
is  exceedingly  significant,  as  pointing  to  some  sources  of  local 
irrilafion,  whi<;h,  by  simple  disturlxance  of  the  flow  of  blood, 
determines  in  some  way  its  coagulation  in  the  living  vessels. 
The  beautiful  exi)eriments  of  Profea^or  Lister  throw  much 
light  upon  this  subject  ("Cmonian  Lectures,"  Lancet,  Aug.  8, 
1863).  Some  of  the  cases  mentioned  by  AL  Rib3S,  in  1825, 
occurring  so  far  back  as  179^^,  illustrate  this  point  by  mor- 
bid anatomy.  In  one  case  chilblains  was  the  starting-point 
Clots  formed  in  the  veins,  and  proceeded  up  even  to  tlie  superior 
vena  CMva,  into  the  right  auricle  and  ventricle.  In  one  of  the 
most  striking  cases  of  this  description  recently  recorded,  "a 
venous  clot  of  fibrin  twenty  inches  long  was  found  in  the  right 
auricle  and  ventricle  (Druit,  Med,  Times  and  Gazette,  July  19, 
IHQ'l).  It  showed  such  marks  on  its  surface  as  clearly  demon- 
strated its  formation  in  a  vein ;  and  other  circumstances  pointed 
to  the  chief  vein  of  the  thigh  as  the  site  of  the  primary  formation 
of  this  clot  or  thrortibus.  (Edema  of  the  limb  prevailed,  and  the 
distippearance  of  the  ojdema  was  associated  with  those  sudden 
cardiac  and  other  symptoms  which  indicated  the  passjige  upwards 
of  this  co.ujulum  or  tluvmbus  to  the  heart,  where  it  was  found 
coiled  up  in  the  right  auricle  and  ventricle.  In  cases  of  fracture 
of  bone,  of  amputations,  of  enlarged  glands,  of  ulcer  on  the  foot 
(imperfectly  healed  by  scabbing),  of  open  wounds  and  ulcers,  we 
have  great  and  many  sources  of  irritation.  The  contiguity  of 
these  nuist  be  to  more  or  less  large  veins,  or  to  smaller  vessels  in 
or  about  these  sources  of  irritation  and  disturbance. 

"  The  innuediate  cause  of  pyromia  in  any  given  case  is,  that  some 
diseased  part  (which  need  not  be  an  external  wound)  so  affects 
the  blood  circulating  through  it,  that  this  blood  afterwards  excites 
destructive  suppuraticm  in  part^  to  which  the  circulation  carries  it 
— namely,  commonly  first  in  the  lungs,  or  (in  cei*tain  casas)  liver 
and  lungs,  and  later,  generally  about  the  body"  (Simon,  Pichlie 
Ilealtli  R'lwrt  for  186;J,  p.  60).  In  a  case  of  which  Mr.  Simon 
was  cognizant,  and  which  is  described  by  Mr.  Bowman,  fatal 
pycemia  in  a  young  gentleman  was  apparently  prodaoed  by  an 
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ulcerated  state  of  the  mitral  valve  of  the  heart  Iti  atiother 
Mn  Simon  recoi'ds  tatai  pyfiemia  produced  by  the  penetration  u\ 
pus  fi'Diti  a  fltnall  meiienterie  abscess  into  the  thoracic  duct;  atid  ill 
the  tliirteenth  volume  of  the  Pidhological  Society* 3  Tni7isctctwnM^ 
Dr,  Bristow  records  several  instructive  cases,  in  which  p^^ieniim 
complicated,  ah  initio,  cases  of  idiopathic  Jiecroms  umUteyuhd  fcy 
external  wound.  In  no  ca^e,  therefore^  of  swelled  legs,  enlarged 
glatidsj  subacute  inflammation,  or  hardening  over  the  oourae  of 
lym])hatic.s  or  superficial  veins,  should  the  possibility  of  the  mor- 
tal accidtMit  of  emholism  to  the  right  side  of  tlie  heai^t  bo  over- 
looked; or  the  possible  supervention  of  pymmia. 

Again,  the  influence  of  foul  air,  by  inducing  decomposition,  the 
liberation  of  abijorbal>le  gases  and  other  fluids,  must  also  influence 
the  blood  passing  the  part,  and  bring  about  not  only  coagtilaliuu 
in  living  vessels,  but  also  poisoning  of  the  blood  itself  The  di^«eai^ 
shows  a  preference  for  those  cases  where  cancellous  bone -structure 
has  l]^een  injured,  as  in  compound  fracture,  or  in  the  surgical  pri- 
ced u  res  of  amputation  and  resection ;  and  all  the  more,  perhape%  in 
proportion  as  the  injured  bone  is  large,  The  other  cases  in  which 
it  is  apt  to  occur  are  those  in  which  large  vein- trunks  have  been 
involved  in  traumatic  inflammation  (as  in  gun-shot  wounds). 
Although  the  exact  local  changes  are  not  well  understood,  yet 
veiy  often  tliey  seem  part  and  parcel  of  a  proeesa  not  simply  snp- 
purative,  but  involving  also  much  foulness  of  wound,  putrefactive 
ftoftening  of  fibrin  and  blood-clot,  with  the  evolution  of  anch  pro- 
ducts as  have  been  already  noticed,  which,  entering  the  circnlaticm, 
establish  the  pyamie  state,  and  therewith  usually  more  or  le3»  of 
putrid  infection  of  the  blood  Many  phagedenic  and  gan;:frenoaH 
materials  are  inocuhtble  from  patient  to  patient  (I'homson^H  lec- 
tures o7i  hijiammaiian,  1813,  p.  ^Si),  and  are  so  far  zymotic 
diaeases;  and  all  the  forms  of  disease  which  oome  under  the  teiTB 
metastafiml  dj/scnwia^  have,  in  common,  an  intimate  aflinity  with 
ordinary  putrefactive  processes:  therefore  they  ought  provisionally 
to  be  regarded  as  ziirHotic  diseases,  the  respective  contatjia  of  which 
may  arise  in  any  putrefactinn  of  wound -prod  acts;  and  when  sueh 
diseases  n&  ei^^sipelas  or  pygemia  break  out  in  an  hospital  it  shows 
that  the  ventilation  is  inadequate  to  remove  the  traumiMiic  or 
other  oi^ganic  impurities  generated  in  the  warda  Thus  there  pre- 
vails an  atmosphere  which  contains  much  decaying  animal  matlar 
of  the   kind  which   wound-surfaces  contain — and  any  ^ymotie 
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change  arising  in  this  atmosphere,  or  on  any  wound-surfaces  which 
exhales  its  excreta  into  the  atmosphere,  has  peculiar  chemical 
facilities  for  infecting  other  wound-surfaces  within  the  range  of 
atmospheric  influence  (see  Simon*s  Siosth  Report  on  Public  Healthy 
pp.  61,  62).  Therefore,  in  ill-kept  hospitals,  wounds  go  on  badly. 
They  undei^o  certain  characteristic  morbid  changea  Erysipelas 
frequently  attacks  them.  They  become  to  a  large  extent  gan- 
grenous and  phagedenic,  tending  to  putrefactions  of  effused  or 
otherwise  stagnant  blood,  re-opening  of  half-healed  arteries  and 
veins,  septic  and  suppurative  infections  of  the  system,  gener^^ 
alized  under  the  term  traumatic  infection,  and  comprehended 
amongst  the  phenomena  of  vietastatical  dyscraaioe. 

Such,  pathologically,  are  some  of  the  causes  which  may  deter- 
mine the  formation  of  clots,  either  in  large  vessels  or  in  small  ones. 
But,  after  Cruveilhier  s  observations,  the  next  link  in  the  chain 
of  evidence  regarding  the  nature  of  metastaticaZ  dyacraaice  was 
established  by  an  arduous  worker  then  in  the  Army  Medical 
Department,  and  since  a  distinguished  Professor  in  the  Royal 
College  of  Surgeons  of  England — namely,  Mr.  Gulliver,  formerly 
surgeon  of  the  Guards.  He  showed  that  the  puriform  mass  in  the 
interior  of  clots  does  not  originate  in  the  wall  of  the  vessel  or  clot, 
but  is  produced  by  transformation  of  the  central  layers  of  the  clot — 
a  transformation  which  may  be  imitated,  as  he  did,  by  a  chemical 
process.  Sir.  James  M*Grigor  communicated  Mr.  Gullivers  obser- 
vations to  the  MedicO'Chirxirglcal  Transactions,  Mr.  Gulliver 
examined  the  clots  microscopically,  and  found  that  the  fluid  was 
not  pus ;  and  to  show  that  his  observation  was  intimately  con- 
nected with  the  observation  of  Cruveilhier,  I  found,  by  mere 
accident,  that  a  remark  on  this  point,  in  Mr.  Gulliver's  hand- 
writing, exists  on  one  of  Cruveilhier's  drawings  contained  in  the 
Library  of  the  Army  Medical  Department  now  at  Netley. 

This  is  tlie  point  from  which  Virchow  starts — namely,  the 
character  of  the  contents  of  these  clots — a  puriform,  but  not  a 
purulent  substance,  as  Gulliver  firet  showed,  composed  of  granules 
chiefly.  The  question,  then,  immediately  suggests  itself,  "What 
becomes  of  them?"  The  next  set  of  phenomena,  therefore,  are 
those  connected  with  the  softening,  disintegration,  and  breaking 
up  of  the  thrombi  or  clots.  Virchow  was  the  first  to  demonstrate 
the  results  that  ensue.  He  showed  (1 847)  the  embolic  characters  of 
certain  products  previously  thought  to  be  inflammatory  in  their 
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origin   (e.  g.,  white  fibrine-like  mni^sea  in  spleen,  fcc) ;    and  he 
iimved  at   the   following   condii&iorta:^ — (L)    Tlje   occurrence   of  J 
fibrinous  plugs  or   cbits  in  the   jjuhnonaiy  art^iy   hmg   befure  I 
death  ai-e  always  aeeondary,  where  obstrncUon  h  ifiJvpcndcut  of 
pneumoniti,  or  other  clianges  in  the  parentiiiyma.     They  iire  apt  to 
arise  in  any  part  of  the  venous  vascular  Ryi^item,  anterinr  Ut  Ui^ 
lungs  in  the  course  of  the  circuhitiun— e.  <f^,  in  the  veins  of  tlie 
limbg,  as  in  the  case  liescribed  by  Drait  alreaJy  mttioed;  in  the 
pelvic  veins,  as  after  the  operation  of  ligature  for  irKenial  pile», 
whence  the  etots  are  cjirried  by  the  current  of  the  blood  to  the 
right  side  of  the  heart,  and  thence  into  the  pulmonary  lirtc^ry, 
and  so  to  the  lungs.     Ex  peri  men  ta  on  anltn^b  also  i>iJpporti*d  hii* 
views.     He  introduced  the  pith  of  the  elder  tree,  as  Well  nn  aiuniiU 
f^uhstances,  into  the  veins,  and  ho  produced  violent  pneumonlait, 
commencing    with    inflamtnatnry    hyperemia.     The^e    local ijsed 
pnenmoniiis  extending,  led  to  rnijid  deposition  in  the  air*ccU^  of 
fibriuous  exudations^  which  became  purulent,  or  the  portion  of 
lung  gangrenous.      As   these    eiianges    advanced   in    the    lung, 
pleuri^sy   very   soon   was   developed   at   the   periphery — at   first 
producing  fibrinous  coagulable  exudation  slowly  over  tlie  affected 
portion  of  the  lung;   but  rapidly  as  it  progressed  towards  the 
other  mde  of  the  chei^t,  inducing  watery  hEemonhngic  eKud*itioi> 
into  both  serous  cavities.     'Ilie  pleura  then  became  gangit*iifui», 
and    finally  gave  way  to   pneumothorax.     Such   severe    lesions 
maybe  com|>leted  in  so  short  a  time  a^  five  days,     Previ'  i:  '- 
however,  to  these  important  demonstrations  of  V^irchow,   i 
had  appeared  the  observations  of  Paget  o!j  the  olistructions  of 
the  branchei^  of  the  pulmonary  artery,  and  the  sudden  nif»de  of 
death  to  wliich  they  gave  rise  {Med.'Chir.  I'mna.  for  ISil);  but 
the  importance  of  Virchows  observations  consisted  in  deintm^trat' 
ing  the  tran spoliation  of  clots  or  plugs  of  fibrin  or  of  blcx»fl  frtim 
different  psirts  of  the  venous  vessels  to  the  heart     Such  [dugs  an* 
known  also  to  be  sometimes  arrested  in  the  liver,  giving  rise  to 
so-called  metastatic  a b^wss;  and  wlVile  those  plug?^  which  li ml  their 
way  to  the  lungs  have  their  origin  in  any  part  uf  ilie  vcu*iu^ 
periphery,  those  which  find  their  way  to  the  liver  originate  either 
in  the  jmrtal  venous  Bysteni  or  in  those  veins  round  the  nWwm, 
fyrmtate,  vagina^  or  vteruH^  which  communicating  alike  with  the 
eystemic  veins  and  with  the  inferior  meseiiti^rh  vjins  of  Ute 
2M}rtal  system,  may  indnee   multiple   centres   of  intlamnuitiun, 
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and  abscesses  in  the  liver  as  well  as  in  the  lung  (Medical 
Time.%  January  18,  1862).  Next,  we  have,  simultaneously  with 
Virchow's,  or  a  little  after  his  observations,  the  observations  of  the 
late  Dr.  Kirkes  on  "  The  Detachment  of  Fibrinous  Deposits  from 
tlio  Walls  of  the  Heart"  {Med.'Cldr.  Trans.,  vol.  xxxv.,  for  1852). 
Two  most  instructive  cjises  of  this  kind  have  been  recently  rekted 
by  Dr.  Goodfcllow,  in  which  extensive  arterial  obstruction,  gan- 
grene of  the  lower  limbs,  and  death,  followed  the  separation  of 
cardiac  vegebitions,  {Med.'Chir.  Trans.y  vol.  xlv.)  Ihus  it  was 
gradually  proved,  that  as  clots  occur  in  the  veins,  so  they  also 
may  occur  in  the  heart's  cjivities;  and  next  in  the  history  of 
this  interesting  subject,  the  connection  is  estallifched  between 
jici'ipheral  clots  and  cardiac  clots,  and  how  far  the  softening 
of  these  clots  or  ihrornhi  may  give  rise  to  the  phenomena  indis- 
criminately described  as  pyaemia  or  phlthltis. 

Secondary  disturbances — not  so  much  by  the  softened  mass  as 
by  the  detachment  of  larger  pieces,  and  just  so  large  as  to  be 
arrested  in  vessels  more  or  less  remote  from  the  seat  of  the 
ori^^inal  clot — are  known  to  occur:  and  on  the  advance  of  clots 
and  their  debris  from  small  into  large  vessels,  bits  break  off  and 
flow  on  into  the  stream  of  blood. 

Clots  in  peripheral  veins,  however  small,  are  thus  the  sources 
of  great  danger.  As  a  rule,  they  lead  to  secondaiy  and  multiple 
deposits  and  abscesses  in  the  lungs;  and  it  is  chiefly  diffeivnces  in 
the  size  of  the  capillary  vessels  which  determine  their  locality. 
The  debris  of  clots,  and  large  cell-elements  from  clot^,  in  the 
mesenteric  veins,  and  from  ulcers  of  intestines,  pas>ing  through 
the  liver  ca|)illaries  and  proceeding  to  the  lungs,  where  they  are 
arrested,  illustrate  this.  The  lungs  have  the  smallest  Ciipillaries 
of  all.  They  average  from  toJctjUis  to  nrVouths  of  a  line  (hcarcely 
sulKcient  to  let  pass  a  white  cell  of  blood  or  of  pus,  which  on  an 
average  nicasure  loVocths  of  a  line),  whereas  the  liver  capillaries 
have  a  much  larger  range — namely,  from  niV»i»ths  to  ToJSoths  of 
a  line. 

Virchow  regards  the  metastatic  abscesses  in  the  lungs,  one  and 
all,  iVi  embolic,  and  founds  much  on  the  facts  connected  with 
puerperal  tuver.  He  observed  that  cjises  of  puerperal  fever  with 
multiple  abscesses  in  the  lungs  had  always  thrombi  or  clots  in  the 
pelvic  vessels ;  whereas  in  those  wises  where  the  lym|)hatics  only 
were  inllamed  there  were  no  multiple  secondary  aLBuesscs. 
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The  position  of  embolia  in  the  pulmonary  artaiy  induces 
or  less  iEsiantaDeous  aspbyjutu     Paget  s,  Richardson^  and 
lecoi'ded  by  other  observ^ers,  of  luore  or  less  sudden  de^th,  iUuir 
trate  this;  so  also  do  some  cases  of  gangrene  of  tbe  lung.    If 
death  does  not  at  once  occur,  the  clot  in  the  vossels  of  the 
becomes  broken  up.     Its  fragments  pass  to  the  left  side  of  tba 
heart,  if  not  expectorated,  and   clots  are  induced   tliersL     Tbmi 
phenomena  of  embolism  from  the  left  side  of  the  heart  are  tliei| 
apt  to  be  expressed  by  gangi^ne  of  distant  partM^  as  of  the  ItinlM^I 
softening  of  brain,  or  loss  of  vision.     Gangrene,  or  deeompodiiiaiii 
of  puriform  mattc^r,  occurs  most  actively  in  the  lungs,  iMK^me 
here  the  process  is  brought  most  intimately  in  contiict  with  the 
outer  air;  and  here,  therefore,  the  iniiuence  of  impure  air  becoraef  1 
so  much  more  injurious;  but  cases  of  embolism  developed  in  this 
way  are  not  as  yet  knowii  to  be  numerous. 

The  sources  of  eiiiholwm  imply  some  knowledge  of  the  ctrcutti* 
stances  under  which  the  blood  spontaneously  coagulates,  or  per- 
mits the  separation  of  its  fibrin  to  take  place  in  the  living  ves&eU. 
In  a  pathological  point  of  view  the  following  events  in  their 
order  may  be  regarded  as  the  moat  important: — (L)  Local  dis- 
turbance to  cii-culation ;  (2.)  Stoppage  or  retardation  of  the  blood- 
stream~/cii^ure  of  hearl'e  aciio7i;  (3.)  Cohesion  of  red  or  white 
blood-cells  into  a  mass,  as  a  result  of  diseased  artery. 

The  sources  of  local  disturbance  are, — (1,)  Irritjition  of  the 
outer  coats  of  the  blood-vessels;  (2.)  Changes  whicli  ti»ke  place 
in  them;  (3.)  The  formation  of  a  clot;  (4)  Changes  take  pbce  in 
it,  and  it  then  furnishes  ample  materials  for  fiu^ther  mkcbtcf ;  or 
(5,)  Organizsition  of  the  clot  takes  placCj  and  it  is  converted  into 
connective  tissue. 

Arterial  Emboli  are  observed  as  a  consequence  of— (L)  Oaa- 
grenous  phlebitis  of  the  pulmonary  veins  or  of  pulmonary  tiHgQ«; 
(2.)  Organic  affections  of  the  aortic  or  mitral  valves  on  the  left 
mde  of  the  heart,  fibrinous  concretions,  aad  warty  excrescenoee;  \ 
0,)  Atheromat^3us  diseaisc  of  the  inner  membrane  of  the  mrUswy, 
A  first  obstruction  is  generally  followed  by  others — multiplictiy 
and  complexity  of  lesions  being  one  of  the  characters  of  the 
disease.  The  most  frequent  sites  of  embolic  thrombi  are, — (L) 
Arteries  in  the  fissure  of  Sylvius;  (2.)  Internal  carotiti*;  (8.) 
Lower  and  upper  extremities;  (4.)  Splenic  and  reual  arterkd;  { 
(*1)  E:i^tenml  carotid  and  mesenteric  arteries. 
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The  pbenomeDa  in  sequence  may  be  noted  as  follow: — (1.) 
A^'alvular  disease;  (2.)  After  exertion,  there  occurs  (3.)  Palpitation, 
with  the  cessation  of  which  (4.)  The  radial  pulse  disappears  in  one 
arm,  with  pain  in  the  hand  of  that  side. 

These  phenomena  are  all  due  to  the  sudden  separation  of  fibrin 
from  the  warty  growths  on  the  valves.  The  particles  are  sud- 
denly separated,  and,  being  carried  along  with  the  stream  of 
blood,  become  fixed  in  the  radial  artery.  Recovery  may  ensue 
for  a  time;  but  (5.)  Repeated  subsequent  attacks  occur,  each 
associated  with  palpitation  and  irregular  action  of  the  heart;  and 
with  the  cessation  of  the  cardiac  symptoms,  sudden  and  simul- 
taneous obstruction  of  peripheric  arteries;  (6.)  At  last  gangrene 
ensues  in  some  parts,  and  death  results  (Malmsten,  of  Sweden). 
In  the  brain  such  infarction  leads  to  yellow  softening.  In  the 
spleen  and  kidney  the  infarction  consists  of  a  conically-shaped 
mass  of  material  exactly  limited,  of  a  colour  varying  with  the 
size  of  the  lesion,  and  generally  more  dense  than  the  surrounding 
parenchyma  {Med.  Times  and  Gazette,  vol  xvi.,  p.  273).  The 
obstruction  is  generally  at  the  point  of  nanowing  of  arterial 
branches,  immediately  after  bifurcation  {splenic  pencilli).  (7.) 
Strong  pulsation  of  vessel  on  cardiac  side  of  seclusion  (Tufnell). 

Venous  Evibolism  occurs — (1.)  When  coagula  arrive  in  the 
right  side  of  the  heart.  Here  they  are  attended  with  symptoms  of 
exhaustion,  pulse  small  and  intermitting,  followed  by  collapse  and 
powerlessness  of  muscle.  The  patient,  although  inhaling  deeply, 
seems  to  sufier  from  apnoea ;  the  veins  become  highly  turgid ;  and 
sudden  death  occurs  if  large  concretions  separate  and  suddenly 
obstruct  the  pulmonary  artery;  as  in  the  case  recorded  by  Druit, 
and  noticed  at  page  739.  The  symptoms  were,  hurried  and 
anxious  breathing;  pulse  rapid  and  scarcely  perceptible ;  features 
intensely  pale,  bluish,  and  distressed;  the  whole  surface  of  thtj 
body  cold,  but  drenched  in  perspiration;  no  pain,  but  great 
agitation  and  feebleness  ;  the  air  enters  the  air-cells  firecly,  but  the 
beating  of  the  heart  was  a  confused  and  feeble  ''wobble" — its 
rhythm  and  force  were  gone.     The  intellect  waa  clear. 

The  diagnosis  may  be  summed  up  as  follows : — 

I.  Phenomena  of  Pulmonaiy  Arterial  Embolism:  (A.)  Par- 
enchymatous,— (a.)  Collapse  of  lung;  (b.)  Peripheral  pleuritis  of 
lung;  (c.)  Hajniorrhagic  efiusion;  (cZ.)  Capillary  bronchitis,  with 
cough   and   expectoration  if   the    embolism   is   capillary.      (B.) 
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Functional. — (e.)  A  craving  for  air  (janxietas) :  although  a  deep 
breath  may  be  drawn  without  pain,  yet  every  movement  of  the 
body  tends  to  increase  the  anxietas;  (f.)  Lowering  of  tempera- 
ture; (g)  Systolic  murmur;  (h.)  Increased  impulse  of  the  right 
side  of  the  heart;  (i.)  Irregularity  of  rhythm;  (fc)  Undulation  of 
veins  in  the  neck;  (I.)  Cyanosis,  vertigo,  albuminuria,  oedema 
of  limbs.  These  phenomena  are  seldom  all  present,  death  being 
too  sudden. 

II.  Phenomena  of  Si/afemic  'Arterial  Embolism. — ^These  have 
been  already  described  on  the  i)revious  page  (Simpson,  in  LoncUyii 
and  Edin.  Monthly  Med.  Journal,  1854,  p.  281;  Med,  Times, 
Feb.  1,1862,  p.  112). 

III.  PItenomena  of  Pigmental  Embolism. — A  peculiar  form 
of  embolism  is  associated  with  accumulations  of  pignrent  in  the 
blood.  It  is  primarily  developed  in  the  spleen,  whence  the 
thrombi  are  conveyed  to  the  venxi  portcB,  gradually  increasing  in 
circumference. 

Malarious  fevers  establish  such  pigments  in  the  blood  (PLANER, 
of  Vienna).  In  such  cases  sanguineous  extravasations,  in  great 
numbers,  are  found  in  the  brain;  and  abscesses  in  the  liver: 
laceration  of  hyperaemic  capillaries  is  also  a  result — e.  g.,  Mal- 
pighian  glomeruli  of  kidneys. 

The  coagula  found  in  the  vessels  are  the  products  of  local  stasis^ 
often  caused  by  a  roughness  of  their  inner  surface,  by  alteration  of 
structure  and  relaxation  of  elementary  parts. 

When  the  coagulum  adheres  only  to  one  wall,  with  the  effect 
of  narrowing  the  passage,  such  a  thrombus  is  never  of  an  embolic 
nature.  It  is  a  clot,  plug,  or  coagulum  of  tibrin  formed  or  forming 
there  as  a  result  of  local  causes  of  irritation. 

On  the  other  hand,  these  coagula  which  exist  without  simul- 
taneous lesions  of  the  arterial  wall,  or  adjoining  capillary  circula- 
tion, are  never  formed  on  the  spot,  but  have  been  separated  from 
some  distant  [mint  in  the  circulation ;  and  have  been  carried  by 
the  current  of  the  blood  as  far  as  they  could  go.  Such  are  genuine 
emboli.  They  are  always  found  in  places  where  a  large  arterial 
trunk,  by  giving  off  branches,  suddenly  acquires  a  more  constricted 
calibre. 

Virchow,  Paget,  Malmsten,  and  Kirkes  have  shown  independ- 
ently of  each  other  that — (1.)  Fibrinous  concretions  may  separate 
from  the  valves  of  the  heart  during  life;    (2.)  That  they  may 
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cause  obstinictions  of  particular  peripheric  vessels;  (3.)  That  hy 
admixture  with  blood  they  may  have  a  poisonous  decomposing 
influence  similar  to  typhus  or  pyaemic  poisons.  In  the  lungs,  for 
example,  apoplectic  foci  become  developed.  Infarctions  occur,  and 
their  results,  in  broad  masses  of  fibrin,  remain.  On  the  arterial 
side  of  the  circulation  metastatic  fibrinous  wedges  occur  in  the 
vessels,  petechial  spots  occur  on  the  skin  and  on  mucous  mem- 
brane, pericardium,  and  peritoneum. 

From  what  has  been  written,  it  is  therefore  necessary  to  dis- 
tinguish at  leiist  three  forms  of  tnetaataiical  dyscrasice,  namely 
— (I.)  Metastcuiis  associated  with  the  piteiiomena  of  embolism, 
tending  to  the  develoj)ment  of  multiple  centres  of  ivjlammal ion, 
and  tJieir  suppuixUioJi;  (2.)  Metastasis  in  whi-ch  there  is  some- 
thing  over  and  above  embolism,  and  quite  independent  of  its 
occurrence,  and  which  nuiy  get  well  if  secondary  abscesses  do  not 
form  in  important  viscera — septiccemia,  ichora'mia  (S.  Ringeu)  ; 
(3.)  Metastasis  combining  the  phenovoena  o/(l)  and  (2). 

In  the  first  class  of  cases  death  generally  ensues  from  exhaus- 
tion; and  when  the  multiple  centres  are  in  process  of  evolution, 
the  febrile  phenomena  are  always  increased — ^a  distinct  attack, 
with  rigor,  being  excited  and  associated  with  each  centre  of 
development.  Tlie  evening  exacerbations  are  distinctly  mjirked, 
so  that  the  ranges  of  temperature  during  the  course  of  the  fever 
are  similar  to  those  of  extensive  suppunition  attended  with  fever. 
The  temperature,  however,  in  some  of  these  cases  is  not  very 
high ;  but  in  both  forms  of  metastasis  menticmed  the  type  of  the 
fever  is  intermittent  during  the  day  (S.  RiN(}ER,  Bilrotii) — i.  e., 
the  temperature  between  the  houi-s  of  elevation  becomes  normal; 
and  Professor  S.  Ringer  writes  that  he  litis  never  met  with  nuy 
disease  in  which  this  occurs  except  pya^w? /a.  It  is  no  doubt  due 
to  this  circumstance  being  liitheito  overlooked  that  such  varied 
statements  are  current  reganling  the  heat  of  the  skin  in  jtvivniia. 
In  some  cases,  indeed,  the  temperature  is  never  veiy  high,  nor  the 
intermittent  elevations  very  numerous,  yet  these  are  the  kind  of 
cases  in  which  the  internal  organs  are  apt  to  be  studded  with 
secondary  abscesses. 

In  the  second  class  of  cases  of  metastasis,  in  wliich  intense 
febrile  i)henomena  occur,  quite  independent  of  embolism,  the 
temperature  is  very  high,  the  intermittent  elevations  are 
numerous,  and  frequently  there  are  no  multiple  centres  of  inflam- 
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Tnation  in  visceral  parts  (Ringer),     Thougb  the  esact  cliemi^ 
change  in  the  composition  of  the  blood  has  not  Vieen  made  oo^ 
yet^  as  it  has  been  produced  experimentally  by  tbo  injeciian  of 
filtered  putrid  fluids  into  the  veins  or  iotestinal  canal,  it  may 
fairly  concluded  that  such    nises  are    due  to  the    al>5or|iti«in 
]*utiuJ  poiaons  in  a  gaseous  or  otlier  fluid  form,  especially  rt'^Hult 
from  the  decomposition  of  tissues.     Tissue-change  or  tncUin 
phoaes  in  the  febrile  state  may  also  establish  sources  of  Ijtc 
poisoning  (^  g.,  "Rheumatism**), 

Dr  Parkes  stiites  how  the  amount  of  urea  rose  in  a 
pyemia  after  amputation,  from  3*1  for  every  lb.  of  body-weight  1 
426  gi^ains.     The  weight  of  the  body  was  131  IW     It  fell 
110  lbs.  in  11  days,  and  the  temperature  rose  from  101"  Fahn  i 
106  6*"  {On  the  Urines  p.  178).     In  surgical  cases  the  phenornvd 
oommeiiea  to  be  expressed  between  the  second  and  fuiirth 
after  an  operation  oi'  injury.     The  tissue  round  the  source  uf 
mischief  becomes  red  and  cedematous  towards  the  third  day ; 
ichor  may  exude  from  the  injured  part,  mixf-d  with  bubbles 
gas.     Disintegration  spreads  with  great  rapidity  from  tha  coat  j 
injury ;  and  where  the  part  is  to-day  simply  wd^^maiotnf,  to-B 
row  it  will  be  an   tchowvs  infiltration;  and  so  it  procei^rls  ti 
deatli  occurs.     In  sorae  cases  it  may  be  looked  upon  as  a 
gt^essive  gangrene  of  areolar  tissue  (the  acute  purulent  a'^dernA 
Perigoff).     If  thrombi  form  in  the  veins,  and  the  phenoniena 
emboliszn  occur,  the   danger  is  increased,  and  the  case   is  n 
complex;  but  the  septic   phenomena,  in  the   first  instance, 
quite  independent  of  embolism.     A  very  high  temperatui'e  anil  1 
more  continued  fever  is  characteristic  of  septicaemia.     The  pu 
rises  (generally  above  120),  and  the  intense  burning  beat 
municated  by  the  skin  of  the  patient  is  well  known  to  the  ha 
of  the  experienced  surgeon.     On  the  evening  of  tlie  fourth  d« 
after  an  injury,  Bilroth  iiecords  the  temperature  at  37*3''  0.^99! 
Fabr,     In  the  night  the  cedematous  infiltration  commeiieed,  and  i 
the  ensuing  naorning  the  temperature  was  W'V  C,=:105  8^  Fil 
On  the  eighth  day  the  patient  died,  up  to  which  time  the  tem[ 
ature  remained  high,  ita  lowest  point  being  39*  Us^  102*2*  Fm 
A  rapid  and  considerable  increase  of  temperature  on  thu  third 
fourth  day,  with  delirium  and  a  somnolent  state,  with  an  kho 
&ppearance  of  a  wound,  and  cedematous  infiltration  around  it^ 
certain  signs  of  septiosmia.    Albumen  occurs  in  tho  urine 
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some  cases,  and  sweats  are  common  (Bilroth)  ;  the  skin  acquires 
a  faint  yellow  colour;  and  the  breath  a  hay-like  smell.  The 
highest  temperature  recorded  by  Professor  S.  Ringer  is  107*4° 
{MS.  Notes),  Some  of  these  cases  undoubtedly  get  well,  although 
a  very  large  proportion  die ;  and  the  chances  of  getting  well  are 
greater  in  proportion  to  the  freedom  from  embolism,  and  from 
intense  febrile  disturbance  as  indicated  by  temperature,  and  from 
the  formation  of  secondaiy  abscesses.  Dr.  Gillespie  and  Mr. 
Spence,  Professor  of  Surgery  in  the  University  of  Edinburgh, 
liave  recorded  undoubted  instances  of  recovery  from  cases  of 
this  kind  ;  so  also  Mr.  Prescott  Hewett  recounts  ten  recoveries 
within  his  experience. 

Treatment. — The  indications  are — (1.)  To  remove  all  those  con- 
ditions which  favour  thromhosia  and  the  degeneration,  metamor- 
phoses, or  putrefaction  of  blood-clots  or  tissue;  (2.)  To  subdue 
the  force  of  the  circulating  current,  so  as  to  prevent  excitement 
during  the  long  and  slow  metamorphosis  of  a  clot  when  it  has 
formed ;  (3.)  To  sustain  the  strength  and  allay  the  nervous  irri- 
tability. Wine,  brandy,  rum,  milk,  strong  animal  soups,  should 
be  freely  given  from  time  to  time,  in  small  quantities.  Opium 
should  be  given  freely  at  night. 

Free  exposure  of  the  patients  to  cun'ents  of  fresh  air — treat- 
ment in  the  open  air,  in  fact — has  been  shown  by  Mr.  Paget  to  be 
the  most  promising  of  success  in  cases  of  pyaemia, — by  far  the  most 
fatal  of  all  traumatic  infections,  which  kills  nearly  all  whom  it 
attacks. 


CHAPTER  X. 

DISEASES  OF  THE  MOUTH,   TONGUE,    FAUCES,   PHARYNX,  LARYNX, 
AND  (ESOPHAGUS. 

Section  I. — Aids  to  the  Diagnosis  of  Diseases  of  the 
Mouth,  Fauces,  Pharynx,  and  Larynx. 

The  principle  of  the  speculum  in  use  by  dentists,  and  first  used 
by  Robert  Liston,  the  eminent  British  surgeon,  more  than  twenty 
years  ago,  in  the  diagnosis  of  an  "  ulcerated  glottis,"  has  greatly 
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advanced  our  knowledge  of  the  lesion  of  parts  otherwise  beyond 
our  vision.  Science  is  indebted  especially  to  Garcia,  Czennack, 
and  Turck,  in  Germany,  and  to  Di-s.  Morell  Mackenzie,  Gibb, 
Sieveking,  Johnson,  and  Walker,  in  this  country,  for  promoting 
and  making  known  the  practical  application  of  the  laryngoscope. 
The  Laryngoscope  consists  of  a  small  flat  mirror  with  a  long 
stem,  which,  being  previously  warmed,  to  prevent  the  breath  con- 
densing upon  it,  is  introduced  into  the  widely  open  mouth,  as  fer 
back  as  its  1  ack  part.  In  the  a[)plication  of  the  instrument  the 
first  great  difficulty  to  overcome  is  the  illumination  of  the  pharynx; 
the  second  difficulty  is  to  learn  to  manipulate  the  mirror  in  sudi 


Fig.  14.» 

a  way  as  to  display  the  larynx,  or  any  part  it  is  desired  to  see, 
to  the  best  advantage  (Fig.  14).     It  must  be  remembered  that  the 


*  Laryngoscopic  examination  of  a  patient  (after  Dr.  Geopoe  Johnson).— The 
illamination  of  the  pharynx  ia  effected  by  light  cast  into  the  patient's  moatk 
from  a  mirror  over  the  brow  of  the  operator.  Dr.  Johnson  has  recently  fog- 
gesteil  that  the  operator  shonld  also  use  a  shade  to  shield  his  eyes  from  the  fjbn 
of  light  (Lanctt,  August  26,  18(>5). 
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image  of  the  parts  are  reflected  to  the  eye  of  the  observer  in 
an  inverted  position,  so  that  the  right  vocal  cord  appears  on 
the  left  side,  just  as  the  right  arm  appears  on  the  left  in  a 
looking-glass.  Experience  will  soon  enable  the  observer  to 
correct  this  falsity  of  representation,  and  he  will  do  this  quite 
unconscious  of  any  mental  eflFort  (Fig.  15).     By  means  of  this  in- 


Fig  15.» 

strument  the  deep  poi-tion  of  the  pharynx,  the  larynx,  the  pjissage 
through  the  glottis,  the  mucous  membrane  of  the  trachea,  are  all 
capable  of  being  seen.  The  epiglottis  and  posterior  aspect  of  the 
base  of  the  tongue,  as  well  as  the  posterior  aspect  of  the  pillars 
of  the  fauces,  and  the  condition  of  the  nirsn,  are  all  caf)able  of 
being  seen  in  this  way,  as  represented  in  the  following  wood-cuts. 
Figs.  16,  17,  18,  19:  t— 

The  instrument  is  absolutely  necessary,  not  only  for  precision  of 

•  A.  Anterior  view  of  the  larynx. — {n)  Ejmjhttia.  B.  Opening  of  larynx,  as 
Been  inverted  in  the  mirror.— (a)  £]»i^lotti8;  (6,  b')  Arytenoid  cartilages;  (rand  /) 
Ri^^ht  and  left  vocal  cords  (after  T.  J.  Walker). 

t  A,  B,  C,  D.  K,  represent  the  arrangement  of  the  internal  parts  of  the  larynx  of 
Dr.  Czcrniak,  after  drawings  made  by  Dr.  Ellinger,  of  Vicuna,  from  images  demon- 
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diagnosis*  but  for  pmcision  in  the  local  applianceg  in  the  treatmeol 
of  diseases  of  these  parts.     The  application  of  gh/cerin^,  of  niiraii 
of  diver,  and  other  Agents,  can  thus  be  applied   with   peifa 
accuracy  to  a  part.     The  reader  is  refeiTed  to  the  papers  of 
Morell  Mackenzie  in  the  Medical  Times  for  April,  18 42  ;  to  thn 
of  Dr.  Sieveking  in  the  Brltuh  Medical  Journal  for  December  2i^j 
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imil     The  parte  Bttuated  f4?  th^  r 
middle  line  of  the^  6giire9>  obt^i 
aid  of  a.  mirTor,  at^  necessarily  rc^'iTKHl  in* 
thttir    natural    pt>aitioii,  and    ct>rrc?pond 
tboB«  on  tltf'  kff  Bide  of  the  larynjt,  and  i 
Tvnid.     That  wh)4;h  is  aitttate*!  aWve  in 
drawing  enlists  m  front;  that  wldch  la  ImI^^i 
ia  »ituat«d  potteriorly. 

The    ^kteteb   or    Wood-cftb  i^utpw 

Dilatation, 

A,  The  begimxing  of  henuetic  c1o«0fi  i 
the   larynx-" commencement  of  fM^t  of  in 
lowing.     Th©  cuabion  of  the  la^lottt*  <r. 
ap|>lics  itself  over  n  cfjusiil arable  jKii-unrj  ^ 

,  the  doBtid  glottjs.  aiitl  of  tlu?  iiarrnucMl  LI* 
glottis, 

B,  Condition  of  the  interior  of  the  Urjt 
dmini^  the  (iroduetion  of  ini.*8t  acute  souiiih 
The  glottis  is  contracted  in  a  lineskr  fonii| 
and  on  ^ch  iid^  are  the  (inferior^  rocal  < 
(i.  f.  tr),  difltin^iahed  by  their  whitiah-ytJIo 
colon  r.    A  little  to  the  otit^r  aide  ia  a  naei 
gmo¥o,    which    indicatea    the   ventrjcNf* 
Moi^gni     Farther  outwarda  arc  tho 
or  superior  vocal  corda^  {».  r,  t ) 

C,  Conatriction  of  the  glottis^  emmeoii 
called  re^tpiratory  gkdtiM,  the  aryteuoH 

tawa  iTODverj^ng,  and  canning  tho 
»actton  of  the  gtottia  to  lie  almont  triaa 

D,  Ck)mplete  relaxation  of  all  tlie 
m  when  the  glotttB  uuilcr  onlinary  cir 
a^noea  ia  o{icn  for  tireathing. 

E,  Bifnrc&tlon  of  tra<3h«a  aad 
ment  of  bronehial    tnboi,   hcnui 
opejiJiig  the  glottis,    as  ia  ilcep  tnap 
and  straightening  the  trachea 
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1862;  and  to  those  of  Dr.  T.  J.  Walker  in  the  same  journal  for 
February  28, 1863,  et  seq.,  and  to  the  separate  monographs  by  these 
writers,  for  an  account  of  the  methods  of  using  the  instrument. 

• 

Section  II. — Detailed  Description  of  the  Diseases  of  the 
Mouth,  Tongue,  Fauces,  Pharynx,  Larynx,  and  (Esophagus. 

inflammation  of  the  UOXJTK—SKmatUis. 

The  mouth  is  specially  liable  to  various  forms  of  inflammation 
in  children.     They  have  received  the  name  of  "stomatitis."    These 


Appearances  of  the  Larynx  as  altered 
BY  Disease  (after  Czermak)  :— 

F.  Condylomata  of  the  larynx,  believed  to  be 
the  result  of  syphilis.  Conical  excrescences  on 
inferior  vocal  cord,  with  thickening,  causing 
hoarseness. 


G.  Polypus  attached  to  the  right  vocal  cord, 
the  real  cause  of  a  supposed  venous  aphonia. 


H.  Transformation    of  the    right    (superior) 
false  vocal  cord  into  a  hard,  rough,  and  ulcerated 


R.  Cicatricial  contraction  and  loss  of  sub- 
stance of  the  larynx,  with  destruction  of  epi- 
glottis from  old  sy])hilitic  disease. 


L.  Very  large  muciform  polypus,  of  an  epi- 
thelial character,  developed  within  and  above 
the  glottis— aphonia  of  four  months. 


VOL.   U. 
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inflammations  are  expressed  as  follow: — (L)  SimpU  ert/iht 
(2.)  Diplitheritic  exudation  or  eruption;  (3,)  Infiamtnation  of 
follicles  of  the  mucous  membrane — foUicitlar  stornatifia, 

Simjile  ErytheTna  occurs  in  patches,  and  is  generally  due  to  III 
or  acrid  substances  taken  into  the  mouth,  to  cold,  or  the  irriUtti^j 
of  the  teeth,  or  of  tartar  upon  them.  It  may  he  also  due  tti  ga&U 
derangement    Small  doses  of  magnema,  or  of  rlmbiii-b  tvith  SiX 


W 
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Posterior  viev  of  nmtiv 
pdate,  mill  nures^  m  seen  hi 
naii-rur   (dlTWtillg   it   Bx>WAi<di 

(a)  on  the  left  fiirle  f>f  Lite 
lillB  uptiie  posterior  u|>eQmg  of  t 
Tiff  hi  nasal  forua ;  k)  tli4»  ofilloe  I 
th€  right   Euat«aIiiA&  tube  {H 
Dr.  Georgk  JoB-HSO)?)^ 


Fig,  18. 


rosterifir  liew  of  the  {infit  «te 
i^'iuoval  of  the  tumDr,  («)  Tbt 
dbrnded  ffaHac€  from  whkh  thfl  tttsier 
wajstom;  {li}  The  middle;  iotUc)Tkj 
in£srioF  turhbiHtesl  lH>iiee;  (#| 
EiistAchiaji  tube  {aXti?  Dm.  Gi 
J  OH  sm-s). 


FiK^  19. 

[Thsae  drawing!,  muBtrstive  of  tlic  kiymc  and  lary^goBCOpf »  msrw  kiadty  Ottil* 
liy  Staff  Ataiitaiit-Snrgooii  Dr,  Hmnplii^j  C.  GlUeepie]. 
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will  generally  correct  the  stomach  derangement,  when  the  stoma- 
titis will  subside. 

Diphtheria  of  tlie  Mouth — Thrush,  or  Muguet — is  a  pultaceous 
product  of  inflammation,  in  which  the  secretion  of  the  mouth  is 
greatly  altered  and  increased.  The  disease  chiefly  attacks  the 
new-born  infant  The  whole  surface  of  the  mouth  exhibits  un- 
usual redness,  with  here  and  there  cord-like  exudation  in  irregular 
patches,  preceded  by  vesicles,  especially  behind  the  lips  and  about 
the  tip  of  the  tongue.  These  patches  are  thrown  off  to  be  renewed 
again;  and  the  mucous  membrane  below  is  of  a  bright  red  colour* 
The  adjacent  glands  are  apt  to  become  tumid  and  tender.  The 
skin  is  commonly  hot  and  dry;  thirst  is  considerable;  swallowing 
seems  to  give  pain ;  and  diarrhoea  may  ensue  to  a  degree  which 
soon  proves  fatal  in  an  infant  The  disease  frequently  occurs 
as  %  sequela  of  measles. 

Treatment. — The  mouth  should  be  frequently  washed  with 
emollient  fluids,  such  as  lintseed  infusion,  glycerine,  and  bihorat^ 
of  soda,  or  honey  mixed  with  biborate  of  soda. 

Dr.  Tanner  recommends  the  following  lotion  : — 

B.  Sodae  Biboratis,  3L;  Glycerinii,  Jii.;  Aquse  Rosae,  Jiv.;  misce. 
To  be  painted  over  the  lips  and  mucous  membrane  of  the  mouth  and 
tongue. 

Creosote,  vinegar,  and  alcohol  have  also  been  recommended  as 
local  applications.  In  severe  cases,  where  the  breath  becomes 
fetid,  with  the  submaxillary  glands  large  and  swollen,  the  lips 
and  gums  tumid,  the  face  flushed  and  swollen,  and  the  fever 
intense,  chlorate  of  potxish  must  be  freely  given,  to  the  extent  of 
Jive  grains  every  four  or  six  hours. 

Follicular  Inflammxition  of  the  Mouth,  FMicuXar  Stomatitis, 
Aphthous  Stomatitis  or  AplUhce  of  the  Mouth, — ^This  disease  usually 
commences  as  a  simple  stomatitis ;  but  very  soon  small,  round, 
transparent,  greyish  or  white  vesicles  appear,  and  at  the  base  of 
each  is  an  elevated  marginal  ring,  which  is  pale  and  firm.  Fluid 
soon  escapes  from  the  ruptured  vesicle;  an  ulcer  forma,  which 
spreads,  bounded  by  a  red  circle  and  an  elevated  border.  In  some 
forms  of  the  affection,  microscopical  parasitic  plants  occur. 

Treatment — Besides  the  remedies  already  recommended,  it  will 
be  found  that  the  solution  of  the  pemitrate  of  iron,  internally, 
has  a  beneficial  effect  upon  the  sores.  It  is  prescribed  in  the 
following  formula  (DUNGLISON)  : — 


7o6       SPECIAL  PATHOLOGY — INFLAMMATION   OF  THE  MDUTIL 


Be  Liq,  Fern  Permtratisj  gtt  xl,;  Sjnip,  Anmnt,  Jsa,;  Aqna?^  5vb«.; 
witfcai,  A  fourtli  pai-t  may  he  giveti  to  a  child  three  or  four  jeaiH  of  *|^ 
four  times  a  day. 

In  cases  where  parasitic  vegetable  productious  abouod,  tl 
application  of  a  solution  of  sulphite  of  smla  (3l  to  gi  of  water] 
removes  the  lesion  in  twcnty-four  hout^  (Jenner).  Tba  secT 
tions  of  the  mouth  being  acid,  the  salt  is  decomposed^  and  sulJ 
phurous  acid  is  set  free,  which  destroys  the  parasite,  A  ebitng< 
of  air  ia  often  absolutely  necessary  to  restore  the  patient  to  health; 
and  arsenic  and  iodine  are  useful  restorative  agents  in  repaitiE 
with  good  diet,  the  faulty  nutrition  of  the  child* 

Ulcerative  anil  Qangrenous  InJlaTn/matic^i  of  the  Mmiih, 
Naraa  and  Ca7i€rum  o-ri^, — These  are  but  different  grades  of  mmii 
lar  lesions*  The  rumm,  or  milder  form  generally  commenee^ 
the  edges  of  the  gums,  opposite  the  incisors  of  the  lower  jaw. 
tliese  points  the  gums  appear  white»  become  spongy,  and  sepamliil 
from  the  teeth,  as  if  mercury  had  produced  ita  specilic  cffect6.j 
Ulceration  begins,  and  extends  along  the  gums  until  the  jaws  i 
implicated^  and  as  the  disease  advances,  the  cheeks  and  Ii|)^l 
begin  to  swell,  so  as  to  form  a  tense  indurated  tumciaction.  The 
teeth  are  apt  to  fall  out;  and  the  gums  assuming  a  gangrenousl 
condition  the  breath  becomes  intolerably  fetid*  There  ia  genetmUyl 
enlargement  with  tenderness  of  the  submaxillary  glands. 

The  more  severe  foim  {cancrum  oru)  occurs  in  children 
debilitfited  habits,  between  two  and  Jive  years  of  age  especially.! 
A  copious  flow  of  saliva,  a  tumid  appearance  of  a  check,  withj 
fetor  of  breath,  ought  to  suggest  an  examination  of  tbe  mouth*] 
when  small  vesicles  of  a  greyish -red  or  even  black  ap|iN9anuioe| 
may  be  seen  on  the  inside  of  the  lips  or  the  tumid  cheek.  These 
vesicles  are  sunoundad  by  a  red  base ;  and  sweUing,  surmundiog : 
hardness,  heat,  and  pain  increase.  An  ash-coloured  eschar  may  j 
then  appear  in  the  centre  of  the  cheek,  within  the  cavity  of  tb©| 
mouthy  surrounded  by  a  glossy  tumefaction  of  the  parts ; 
on  the  inside  of  the  cheek  a  hard,  indolent  swelling.  So  Taput] 
may  be  the  spread  of  this  destructive  disease,  that  in  a  few  days  ] 
tlie  lips,  cheeks,  tonsils,  palate,  tongue,  and  even  half  the  fjicc^  nwy 
become  gangrenous^  the  teeth  falling  ITrom  their  sockets,  a  borriWy  j 
fetid  saliva  and  iluid  flowing  from  the  part*. 

TreatnieiLt*^ — Analogous  to  hospital  gangrene,  an  early  necogtii- 1 
tion  of  the  nature  of  the  disease  will  suggest  an  efficient  applicsa-  j 


PATHOLOGY  AND  TBEATMENT  OF  GLOSSITIS.       757 

tion  of  strong  nitric  acid  to  the  slough.  The  mouth  must  be 
frequently  syringed  with  a  solution  of  ca'iix>lic  acid,  in  the  pro- 
portion of  half  a  drachm  dissolved  in  a  gallon  of  boiling  vxUei\ 
and  allowed  to  become  warm  or  tepid.  Tonics  and  antiseptics 
must  be  freely  given.  Beef  tea,  wine,  brandy,  quinine,  and 
chlorate  of  potash,  are  the  remedies  indicated. 

INFLAMMATION  OF  THE  TONGUE- (?/(ww*/«. 

Tlte  tongue  is  liable  to  acute  inflammation  of  its  substance 
generally,  to  various  forms  of  ulcers,  and  to  cancer. 

liiflamrrujUion  of  the  Tongue.,  or  Glossitis,  may  result  from  acrid 
substances  taken  into  the  mouth,  or  from  the  specific  action  of 
mercury  or  scarlet  fever,  or  small-pox.  There  is  generally  great 
tumefaction  from  infiltration  of  serum;  while  fever,  mental 
depression,  and  general  weakness  prevail,  with  pain  and  heat  of 
the  tongue,  the  colour  of  which  is  of  a  deeper  rod  than  usual. 
The  swelling  may  be  so  great  as  to  cause  the  tongue  to  project 
beyond  the  teeth,  or  even  to  project  so  far  back  as  to  cause 
dyspnoea.  Dr.  Graves  relates  a  case  of  inflammation  affecting  one 
half  the  tongue,  the  median  line  forming  the  boundary  between 
the  swollen  and  the  healthy  parts. 

Treatment. — Active  cathartics  are  generally  of  great  service; 
and  they  are  to  be  pven  as  enemata.  Blood  must  be  taken 
directly  from  the  tongue  in  such  cases.  Incisions  along  tlie  in- 
flamed organ,  followed  by  the  action  of  the  vapour  of  hot  water, 
may  reduce  the  swelling  and  relieve  congestion.  In  Dr.  Graves's 
case,  two  or  three  applications  of  six  leeches  at  a  time  to 
the  inflamed  parts  produced  a  speedy  decrease  of  the  tumor. 
If  suffbciition  is  imminent,  tracheotomy  or  laryngotomy  may  be 
I>erformed. 

Ulcers  of  tlie  Tongue  are  of  various  kinds: — (1.)  Simple  ulcers 
arc  usually  situated  about  the*tip,  near  the  fnenum,  or  at  the 
edges;  (2.)  Ulcers  resulting  from  the  action  of  mercury  are 
usually  associated  with  similar  ulcerations  of  the  gums  and  mer- 
curial fetor  of  the  breath;  (3.)  Syphilitic  ulcers  and  eruptions  are 
generally  superficial — often  presenting  (a.)  A  glossy  eczematous  or 
psoriasis-like  patch,  which  creeps  from  phice  to  place,  and  which 
heals  and  breaks  out  again  repeatedly.  (6.)  Sometimes  an  inelas- 
tic induration  or  node  will  form  on  the  upper  back  part  of  the 
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tongiie,  often  in  swell  a  position  facing  the  epiglottis  tliat   Iboj 
rairror  or  speculum  is  absolutely  necessary  to  see  the  lesion. 
(Several  such  lesions  are  to  }je  seen  in  the  Museum  of  the  Army 
Medical  Department.)    These  nodes  generally  coinmeDce  to  slougb 
in  the  centre,  having  raggedy  thickened ,  and   harj   edges,     (c)  | 
Other  forma  of  syphilitic  lesiun  uf  the  tongue  are  seen  in  long  ] 
tissures  or  ciwiks,  with  enormous  hypertmphy  of  the  pa^nliit* 
along  the  edges  of  the  fissure,  forming  warty  condylomatoua 
excrescences- 

Traatmeiil — Simple  nloers  soon  heal  under  the  influence  of 
water  simply,  or  borax  solutions  frequently  taken  into  the  mouth 
iis  a  gargle.  Ulcers  from  mercury  heal  best  under  the  use  of 
Bulpfiate  of  eoppe^r  or  other  ajstringent  gargles.  Syphilitic  nodes 
of  the  tongue  may  yield  to  calomel  and  opium,  or  to  opium  and 
grey  powder,  in  small  doses  every  night — constitutional  ti'eatmeni 
by  diet  being  attended  to  at  the  same  time, 

OFLAlklMATION  OF  THE  TON^nJ^^TomUlUh  or  Ci^mncy  tonMillafiM. 

This  disease  is  indicated  by  redness  of  the  tonsils,  which  are 
loaded  with  blood,  and  moderately  sw^ollen.  The  uvula  geoemlly 
pailieipates  in  the  morbid  action-  It  becomes  elongated,  and  rents 
on  the  base  of  the  tongue,  causing  a  most  disagreeable  seoae  of  j 
titillation.  Lymph  or  serum  may  be  thrown  out,  and  in  this  cms© 
the  tonsils  are  ofleii  gi^atly  swollen,  so  as  in  some  instances  almosi 
to  block  up  the  passage  of  the  fauces.  The  diagnostic  symptoiB 
between  the  eflusion  of  serum  and  of  lymph  is  that,  in  the  latter 
case,  the  tonsil  remains  often  permanently  enlaiTged*  In  a  few 
instiinces  an  abscess  forms  in  the  tonsik,  which  ultimately 
ruptures,  and  discharges  a  gi^eater  or  less  quantity  of  pus,  li 
generally  ha|>i)enB  that  both  tonsils  are  affected,  but  oecusioiially 
the  iutijunmation  is  limited  to  one. 

In  chronic  inflammation  of  th^  tonsil  the  same  phenomena  mil 
seen,  but  the  course  of  the  disease  is  slower,  and  the  colour  of  the 
parts  less  vivid,  and  in  geneml  differing  little  from  tlieir  uaturmi 
tint  The  distended  gland-vesicles,  filled  with  their  secretiM, 
ilistend  the  foUicles^  so  that  the  tonsils  appear  dotted  over  with 
little  abscesses.  These  gland-cavities  eventually  rupture,  and 
discharge  more  or  less  consistent  cheesy-like  pellets,  having  oa 
excessive  fetid  f^cal-like  odour. 
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The  inflammation  of  the  fauces,  whether  acute  or  chronic,  not 
unfrequently  extends  to  the  pharynx.  The  inflammation  may 
commence  in  the  subcellular  pharyngeal  membrane,  and  an 
abscess  occasionally  forms  in  that  part.  In  a  smaller  number  of 
cases,  by  an  extension  of  the  original  disease,  the  epiglottis, 
glottis,  and  even  the  larynx  are  affected.  In  bad  cases,  as  after 
severe  scarlatina,  it  may  spread  to  the  Eustachian  tube,  and  cause 
suppurative  or  other  inflammation  of  the  mucous  membrane  of 
the  internal  ear.  It  sometimes  extends  up  the  nasal  passages,  by 
which  respiration  through  those  passages  is  much  impeded  or 
rendered  impossible,  so  that  the  patient  breathes  with  his  mouth 
open. 

Symptoms. — ^The  difierent  degrees  of  intensity  which  attend  this 
affection  have  suggested  a  division  of  sore  throat  into  angina 
mitior  and  into  angina  gravior. 

Angina  gravior  is  usually  preceded  by  some  shivering  and 
fever,  which  having  lasted  a  few  hours,  the  patient  has  the  sensa- 
tion of  a  sore  throat  He  finds  deglutition  difficult  and  painful, 
and  what  he  attempts  to  swallow  is  perhaps  rejected  through  the 
nostrils;  his  voice  is  altered,  being  hoarse  and  nasal,  and  he  can 
hardly  breathe  through  his  nose ;  his  ears  are  also  painful,  and  he 
finds  it  troublesome  to  free  his  throat  from  the  viscid  matters 
which  adhere  to  it  Fever  does  not  abate  on  the  appearance  of 
the  local  affections,  but  continues  till  the  abscess  of  the  tonsil 
bursts,  or  till  resolution  is  complete.  The  degree  of  prostration 
which  attends  tonsillitis  is  usually  out  of  all  proportion  to  the 
severity  of  the  local  lesion.  It  generally  subsides  in  three  or  four 
days,  and  rarely  lasts  longer  than  a  week.  To  inspect  the  throat 
well,  the  patient  should  be  directed  to  open  his  mouth  widely. 
The  dorsum  of  the  tongue  must  then  be  depressed  by  some  flat 
body,  such  as  the  handle  of  a  spoon,  the  patient  being  made  to 
inhale  a  full  breath.  The  tonsils  can  then  generally  be  seen  with- 
out much  difficulty. 

Treatment. — In  the  early  stage  cathartics  are  very  useful,  with 
very  hot  foot  baths,  containing  mustard.  Emollient  gargles,  with 
the  inhalation  of  steam,  should  be  applied  to  the  throat  Dover's 
powder,  to  the  extent  of  three  grains  every  four  or  six  hours, 
with  warm  diluents,  often  greatly  subdue  the  febrile  state;  but 
tlie  effects  of  the  opium  must  be  watched,  so  as  not  to  be  carried 
too  far. 
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When  the  iDllammatioa  advanceB  to  suppuration,  it  may  he 
necessary  to  open  the  abscess;  but  generally  it  bursts  of  itseit, 
during  gome  eflbrt  of  the  parts  in  deglutition.  If  a  punctuns  is 
necessary,  its  direction  must  be  towards  the  middle  line. 


TAB  MVUm^PamiUiju 

Definition. — An  i7iJlamvmtio7h  of  the  parotid  gland^  jyr6Mdy\ 
i^pecifi^^  mid  certaiidy  in  some  cases  cwiiagious. 

F&tholo^. — ^This  disease  ought  to  find  a  place  amoDg  the  igrmotic  j 
diseases.  It  is  most  common  in  male  children;  and  is  less  frequent 
after  puberty;  and  second  attacks  of  the  disease  are  rare.  The 
disease  is  sometimes  epidemic^  and  in  certain  loaditie^  it  provaib 
rather  than  in  others;  so  that  IocbI  causes  may  have  to  do  with 
its  origin. 

The  disease  often  occurs  also  in  the  course  ol  severe  fevcwj 
(tjrphus  and  enteric) ;  and  it  has  been  noticed  in  cases  of  chot^nt 
It  is  a  result  also  of  ptyalistn  from  iodine  or  from  mercury.     Dr.] 
John  Harley  gives  the  following  example  of  its  direct  propagation  j 
from  person  to  person.    "A  medical  student  had  mump^  in  LondoQ^l 
at  a  time  when  hh  mother  was  staying  with  him.    They  remained  I 
in  town  till  the  swelling  disappeared,  and  then  went — a  hundred  ( 
miles  into  the  country — home.    There  was  no  rriumpa   in  thai  I 
neighbourhood;   but  a  fortnight   after  their  arrival   one  of  tJi« 
children  was  taken  with  the  iliscaae,  and  it  afterwards  successively 
affected,  at  re^gular  intervals  of  a  fortnight,  each  memWr  of  « 
large  family  "  (Hooper's  Phjmcian'8  Vmle  Mecfim,  7th  edition,  ] 
p.  558). 

SymptomB. — Febrile  phenomena,  associated  with  pain  and  un* 
easiness  in  the  region  of  the  parotid.  The  pain  on  moving  the  I 
jaw  soon  becomes  so  grea,t  that  mastication  becomes  impoesibiej 
in  severe  cases.  Considerable  fulness  and  soreness  prevail  itj 
the  angle  of  the  jaw  over  the  malar  region  and  region  of  tb^j 
]>arotid,  on  both  sides  genemlly.  Beneath  one  or  both  eats  red- 
ness prevails,  with  pain  on  pressure;  and  the  pain  becometf  aol 
great  as  to  prevent  sleep  at  night  in  severe  cases;  and  in  sucbj 
cases  the  swelling  generally  extends  to  the  submaxillafy  glands,  I 
and  to  the  tonsils,  and  neighbouring  parts  of  the  pharynx,  s<j  that] 
swallowing  becomes  very  difficult  and  painful.  The  region  of  thisj 
swollen  glands  becomes  tense  and  glossy;  sometimes  of  dusky] 
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livid  hue;  and  when  bofch  sides  are  affected  at  the  same  time,  the 
face  is  of  an  enormous  size ;  and  continues  so  for  four  or  five  days, 
after  which  it  gradually  subsides,  and  resolution  ensues,  the  fever 
and  pain  gradually  subsiding.  It  is  rare  that  the  inflammation 
ends  in  suppuration.  Occasionally  during  the  course  of  the 
disease,  but  generally  towards  its  subsidence,  the  testicles  swell, 
or  the  mammae  in  the  female;  and  in  some  cases  the  cerebral 
membranes  become  implicated — as  also  the  gastro-enteric  mucous 
membrane. 

Treatment. — Constant  hot  fomentations  (after  leeching  in  severe 
cases)  should  be  applied  to  the  swollen  parts.  The  maintenance 
of  a  constant  but  gentle  action  on  the  bowels,  by  saline  cathartics, 
must  be  attended  to.  Absolute  rest  ought  to  be  enforced, 
and  a  farinaceous  diet  enjoined.  The  disease  runs  a  definite 
course,  and  is  not  likely  to  terminate  unfavourably. 


FOLLICULAR   INFLAMMATION    OF   THE    PHAllYNX  (CLERGYMAN'S 
SORE  THROAT)— Z>y/»pAon*a  Clericorum— 

Is  indicated  by  huskiness  of  the  voice,  with  more  or  less  cough- 
ing, or  hawking,  or  spitting.  The  follicles  of  the  iathnua  fau- 
cium  and  of  the  pharynx  are  unusually  apparent;  and  the  mucous 
membrane  seems  studded  with  granulations,  probably  due  to  an 
accumulation  of  secretion  in  the  follicles.  Occasionally  the  fol- 
licles burst,  and  discharge  small  masses,  of  an  elastic  consistent 
nature,  causing  great  anxiety  to  nervous  patients.  Ulceration 
may  then  sui)ervene  (Green,  Dunglison).  The  i)atient  at  first 
feels  an  uneasy  sensation  in  the  throat,  with  a  constant  inclination 
to  swallow,  as  if  an  obstacle  existed  in  the  oesophagus. 

Treatment. — Tonics,  such  as  troM,  quinine,  and  strychnia,  are 
mainly  indicated.  The  local  applications  most  useful  are  solutions 
of  nitrate  of  silver,  or  creosote  solution.  The  nitrate  of  silver  is 
used  in  the  proportion  of  two  to  four  scruples  to  tlie  ounce  of 
water,  applied  by  a  pixjbang,  about  ten  inches  long,  to  the  affected 
mucous  surfaces.  Time  is  a  most  important  element  in  the  cure ; 
for  the  disease  is  essentially  chronic  in  character. 
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INFLA^IMATION  OF  THE  LARYKX— Xflryii£rim 

It  is  from  the  Bituation  of  the  lesion  thfit  adbciioos  of 
larynx  derive  their  importance,  their  gravity;  aod  their 
danger.  Acute  laiyngitis  is  not  only  dangerous  to  life,  but  UiefB 
are  few  diseases  which  can  kill  quicker.  Death  appin^aches  by 
suifocation.  The  width  of  an  eighth  of  an  inch  or  so  in  the  chink 
of  the  glottis  may  be  all  the  passage  left  to  breathe  by ;  and  ih4 
n^dema  which  attends  the  diisease  inay  so  completely  close  ihn 
chink,  that  death  may  ensue  in  two  or  three  miuutcii. 

It  is  the  oadema  which  attends  the  inHammation  which  make 
laryngitis  so  dangerous  a  lesion.    The  diseaee  may  hufjervene 
with  rigors  like  a  common  cold;  but  very  soon  a  sense  of  cod- 
striction  and  strangulation   occurs  about  the  throat;    and 
voice  becomes  affected,  or    completely  diBapi^e-ara     ITi©    mc 
striking  phenomena  are  cxpi'essed  by  modifications  of  the  natunUj 
functions  of  the  part.     Vocalization,  cough,  and  respimtion 
all  more  or  less  modified.     While  the  patient  breathes  he  mnkfji] 
a  noise  in  his  throat,  both  during  expiration  and  inHi>irattoii*^J 
The  noise  is  like  the  sound  of  a  whisper,  and  may  be  heard  «l| 
a  considerable  distance.     Inspiration  is  hiboured  and  tedious,  and 
starts  shai*p  from  the  conclusion  of  the  pix^viouB  expiration ;  and 
both  are  accompanied   by  a   rasping,  hissing  sound.     Voice   i»J 
gone»  which  shows  that  the  turynx  is  the  part  affected^  because  I 
there,  and  there  only,  voice  is  formed*     The  cough  of  disease  ufl 
the  larynx  is  also  peculiar.     It  is  brassy  in  its  tone,  terminatair 
in  a  hissing  noise,  and  begins  similarly  by  a  hissing  inspim* 
tion  in  a  muffled  manner,  because  the  lips  of  the  glottis  being 
thickened,  irregular,  and  rough,  cannot  be  sutticiently  closed  fcn 
begin  a  sharp  sound  (Htde  Saj.Ter).     Laryngitis  is  one  of  the 
legitimates  results  of  a  catarrh;  and  if  once  it  occurs  is  liable  to  | 
occur  again. 

Treatment.— If  tliere  be  time,  commence  by  the  inhalation  of  thft  i 
steam  of  boiling  wat^r,  and  continue  to  breathe  hot  moist  air,  aji 
much  by^  the  nostrils  as  possible.  Lecclies  may  ako  be  applied  U) 
the  throat,  followed  by  hot  fomentations.  If  benefit  do  not  foHoir 
tliese  remedial  measures,  tracheotomy  ought  not  to  be  delayed. 
The  air  of  respiration  ought  then  to  be  warm,  moist,  and  plenty 
of  it,  through  a  large-sized  canula,  the  orifice  of  which  must  be 
kept  free  of  secretion. 
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LOSS  OF  VOICE— Aphonia, 

Definitioii. — When  tlce  lai^nx  is  so  affected  tluU  tlie  voice  is  wlioUy 
07'  partially  lost,  the  paJtieiit  is  unable  to  speak  except  in  a  whisper. 

Pathology. — ^Whatever  aflfects  the  muscles  of  the  larynx,  as  any 
overstraining  of  the  voice  in  singing  or  speaking,  cold,  or  sudden 
changes  of  the  weather,  is  apt  to  produce  a  more  or  less  temporary 
loss  of  voice.  Rheumatic  affection  of  those  parts  is  also  a  cause, 
as  likewise  all  that  impairs  the  nervous  energy  of  the  laryngeal 
muscles.  Thus  the  voice  is  often  lost  after  a  paroxysm  of  hysteria, 
or  a  severe  mental  affection.  It  is  well  known,  also,  that  at  the 
period  of  menstruation,  two  or  more  of  the  upper  notes  of  the 
voice  are  apt  to  be  lost  for  the  time.  Cases  of  dilated  aorta,  or  of 
aneurism  of  the  aorta  about  its  arch,  are  apt  to  be  associated  with 
temporary  aphonia. 

Complete  aphonia  is  common  to  all  ages,  but  is  most  common 
in  early  adult  age,  and  more  particularly  in  the  female.  In 
advanced  age  the  change  of  the  voice,  and  the  general  impair- 
ment of  its  tone  and  volume  is  well  known.  Many  singers  who 
have  compassed  two  octaves  in  their  prime  hardly,  perhaps,  preserve 
four  feeble  notes  in  old  age.  This,  perhaps,  among  other  changes 
may  be  owing  to  ossification  of  the  cartilages. 

Tumors  and  warty-like  growths  have  been  recognized  by  the 
laryngoscope  (see  page  748  ante,  fig.  18) ;  but  an  entire  loss  of  the 
voice  oflen  takes  place  without;  any  congestion,  inflammation,  or 
other  structural  lesion  of  the  tissues  of  the  larynx  and  glottis. 
When  aphonia  is  secondary  or  symptomatic,  tubercular  or  other 
structural  diseases  of  the  lungs  are  often  found. 

Symptoms. — In  primary  aphonia  there  is  no  tenderness  or  soi-e- 
ness  of  the  larynx,  no  pain  on  pressure,  and  no  expectoration,  and 
the  general  health  of  the  patient  is  good.  It  often  comes  on 
suddenly,  and  only  in  a  few  instances  is  the  attack  gradual.  It 
oflen  also  disappears  in  a  few  hours,  but  in  other  cases  it  continues 
for  some  weeks,  and  even  montha 

Diagnosis. — Aphonia  is  so  marked  a  symptom,  that  though  some 
doubt  may  exist  as  to  the  cause,  none  can  exist  as  to  the  disease. 
It  is  distinguished  from  the  aphonia  in  phthisis,  or  other  malignant 
diseases,  by  the  general  good  health  of  the  patient;  and  the 
laryngoscope  ought  to  be  used  to  see  the  condition  of  the  vocal  cords. 

Prognosis. — Primary  aphonia  is  seldom  of  any  moment.     When 
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it  results  from  plifcliims,  it  is  one  of  those  symptoms  wliich  mark 
tbe  tendency  of  the  disease  tu  a  speedy  (t\ta\  terDiiiiatiojL 

Treatment, — Aphonia  is  oilen  very  ditticult  to  cura     Sometin 
attention  to  the  general  health  will  remove  it     In  other  iiaaes  1 
yields  to  some  local  application,  as  blbters,  mustard  poulticea^i 
tlie  camplior  linimejit,  or  other  similar  stimulating  a])plic:aii€ 
Tonic  I'egimen^  the  fundamental  biisis  of  which  may  b©  summed 
in  the  three  words,  "  air,  exercise,  and  diet/*  of  the  most  sanit 
kind,  is  generally  sufficient  to  bruig  about  the  cure.     The  sbon 
l>atli  has  often  been  of  service,  aod  it  should  be  remember^ 
this  disease  can  be  easily  feigned. 


I^TFLAMMATION  OF  THE  MUCOUS  MEMBRANE  OF  THE  CESOPHAC 

(Esopfmgitis  is  a  rare  disease,  for  morbid  poisons  seem  to  hmx 
little  influence  over  this  portion  of  the  alimentary  canal,  iiii4 
atmospheric  vicissitudes  are  in  like  manner  seldom  followed  li] 
inflammatory  affections  of  this  part.  The  most  frequent  causes  *i 
intlaramation  of  the  a^3<3phagua  are,  accidentally  drinking  lioilitig 
water;  swallowing  corrosive  liquids,  as  the  minenU  acids;  aoiI 
wounds,  most  commonly  inflicted  in  the  act  of  committing  ^niciii 
Children  a  few  days  old  are  sometimes  afi'ected  with  slight  inJ 
flammatory  aRections  of  the  cesophagus. 

Inflammation  of  the  mucous  membrane  of  the  oesophagus  i^ 
chaincterized  by  a  deep  redness  of  the  part,  generally  tcnuinatifi 
by  resolution,   but  occasionally   followed   by  separation    of  th4 
cuticle.     Lymph  may  be  thrown  out.     In   new^-born   ehi 
points  of  lymph  are  often  found  lying  on  the  raucous  meml 
of  the  oesophagus,  being  apparently  an  extension  of  the 
affecting  the  mouth  and  pharynx.     Andral  has  seen,  in  m 
twelve  years  old,  lymph  thrown  out  after  the  manner  of  broad 
bands  in  the  ]>harj  nx,  oesophagus,  and  stomach.     After  ptil 
this  form  of  inflammation  is  still  more  rare,  but  there  an-  son 
few  instances.     Cruveilhier  says  that  he  found  among  the  pr 
parations  of  Dupuytren  a  very  remarkable  example  of  inflatnnifl 
tion  of  the  oesophagus,  terminating  in  the  formation  of  n  (i\\ 
membrane,  which  coated  this  canal  thnnighout  its  whole  hnigil 
Dr,  Abercrombie  also  gives  the  cme  of  a  gentleman,  aged  ^ 
six,  who  caught  cold,  and  died  in  about  thi'ee  weeka     Tin 
of  the  phai^^nx  was  covered  by  a  loose  adventitious  membn&tiii 


TREATMENT  OF  INFLAMMATION  OF  THE  (ESOPHAGUS.  765 

which  extended  over  the  epiglottis,  and  portions  of  it  were 
found  lying  in  small  irregular  masses  within  the  larynx  at  the 
upper  part.  A  similar  membrane  was  traced  through  the  whole 
extent  of  the  inner  surface  of  the  oesophagus  quite  to  the  cardiac 
orifice. 

Besides  lymph  being  thrown  out,  the  mucous  membrane  of  the 
oesophagus  may  also  ulcerate,  especially  as  a  result  of  irritant 
poisons.  These  ulcers  in  general  form  on  the  anterior  portion  of 
the  oesophagus;  and  by  continued  extension  they  at  last  penetrate 
the  posterior  surface  of  the  larynx,  so  that  the  patient  often  dies 
suffocated  from  the  escape  of  food  into  the  lungs.  Occasionally 
the  ulceration  takes  place  from  without  inwards.  The  cicatrices 
are  very  apt  to  induce  stricture.  In  cases  of  poisoning  with  the 
mineral  acids,  the  whole  oesophageal  canal  may  become  con- 
stricted and  narrowed ;  and  the  mucous  membrane  puckered  up 
and  contracted,  so  as  greatly  to  diminish  the  calibre  of  the  canal 
generally.  More  commonly  the  stricture  is  partial;  one  circular 
muscular  fibre  perhaps  having  been  abnormally  contracted,  and 
in  this  state  bound  down  by  adhesive  inflammation,  diminishing 
the  diameter  of  the  canal  at  that  part  to  at  least  one-half  Dr. 
Baillie  mentions  a  case  in  which,  from  this  cause,  the  diameter  of 
the  oesophagus  was  so  reduced  as  hardly  to  allow  a  garden  pea  to 
pass;  yet  in  all  other  respects  the  oesophagus  was  healthy. 

Symptoms. — The  symptoms  of  cesophagitis  are  almost  entirely 
local,  and  consist  principally  of  pain,  of  dysphagia,  of  the  expec- 
toration of  a  thick  viscid  mucus,  and  perhaps  of  vomiting. 
Emaciation  follows  the  loss  of  nutrition,  and  the  patient  ulti- 
mately dies  from  inanition.  Stricture  may  be  induced  by  the 
careless  introduction  of  a  probang. 

Diagnosis. — The  diseases  with  which  it  may  be  confounded  are 
similar  states  of  the  stomach ;  and  the  diagnosis  in  these  cases  is 
often  difficult  and  perplexing.  Stricture  may  be  confounded  with 
the  spasmodic  affections  caused  by  an  irritated  state  of  the  lung 
or  trachea. 

Prognosis. — Simple  ceaophagitia  is  probably  often  recovered 
from,  as  is  seen  after  wounds  of  the  throat  partially  dividing  the 
oesophagus ;  but  the  chronic  forms  of  inflammation  probably  often 
lay  the  foundation  of  disease  leading  to  the  ultimate  death  of  tho 
patient.  Ulceration  extending  into  the  thoracic  or  pericardial 
cavity  has  been  in  all  cases  fatal. 

Treatment — ^The  ti-eatment  of  oesophagitis  is  by  small  local 
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bleedings,  by  warm  cataplasma  to  the  neck,  and  by  mode 
acting  on  the  bowels.    In  the  treatment  of  the  more  chroaic  f© 
some  sedative  is  essential     The  use  of  the  probang  must  be  lo 
to  the  discretion  of  the  practitioner.    There  is  always  some  dangeil 
in  its  use^  of  rupturing  the  canal,  or  of  causing  aa  ulcer.     Wl«j 
the  case  is  hopeless^  from  the  small  quantity  of  aliment  wliicH 
reaches  the  stomach,  life  may  yet  be  prolonged   by  nnetoata  cJ 
soups,  milk,  egg  wine,  or  other  nutritious  fluid  matters. 


CHAPTER   XL 

on  the  dugkosjs  of  bowel  dlseasea 

Section  I^ — Relation  of  the  Abdoaonal  Visceea  to  the 
Walls  of  the  Abdoaien. 

The  regions  into  which  the  abdomen  is  usually  divided  by  line^iJ 
are,  like  tho-so  of  the  thorax  already  descnl>ed,  quite  arbitrary; 
and  figs.  5,  6, 7,  alreatly  given,  are  referred  to  here,  likewise  the  « 
scription  given  at  page  507,  aa  to  the  fixed  skeleton  point  - 
determine  the  direction  of  these  lines,  and  the  regions  ma]': 
by  thcHL 

The  vertical  lines  which  have  reference  to  the  abdomen  apej 
five  in  number,  and  run  as  follows:— (L)  From  the  insertion  a£ 
Poupart's  ligament  in  the  external  tubercle  of  the  pubes  to 
acromial  extremity  of  the  clavicle  (right  and  left  ^ide) ;  (2.)  FniwJ 
the  posterior  boundary  of  the  axiUa  (the  inferior  edge  of  ^if-| 
simus  domi)  to  that  point  of  the  crest  of  the  ilium  on  wliich  ttl 
falls  vertically,  fig  0  (right  and  left  side);  (3.)  Along  the  spinooal 
prtjcesses  of  the  vertebrae  from  the  sacrum  to  the  nape  of  then^dLJ 

The  transvei^e  lines  are  four  in  number,  and  mdic^ite  horizont 
planes  as  follow:— (1.)  On  the  point  of  the  xyphoid  cartjkg©;J 
(2.)  On  the  last  short  ribs ;  (3.)  On  the  anterior  superior  spii 
process  of  the  ilium  on  each  side ;  (4.)  On  the  upper  margin  ^ 
the  OS  ptthie.  These  three  horijiontal  and  five  vertii-nl  bands] 
map  out  the  abdominal  walls  into  fhhieen  regions,  of  which  fivt  j 
are  anterior,  four  are  lateral  (two  on  each  side),  and  four  are] 
posterior.  They  are  named  as  follows: — Anterior  rrgimiB 
i^pigtustric  (No.  4  on  the  figures);  umbilical  (No.  6);  Aj 
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trie  (No.  6);  right  and  left  inguinal  (No.  11).  The  lateral 
regions  comprehend  the  right  and  left  hypochondriac  (No.  9);  the 
right  and  left  iliac  (No.  10).  The  posterior  regions  embrace  the 
inferior  dorsal  on  the  right  and  left  (No.  15);  the  right  and  left 
lumbar  (No.  16). 

The  best  idea  of  the  contents  of  these  regions  is  obtained  by 
defining  first  the  limits  of  the  liver.  It  fills  the  right  hypochon- 
ilriac  region  (No.  9,  figs.  5,  6),  filling  up  the  concavity  of  the 
diaphragm;  and  it  is  almost  completely  concealed  by  the  arch  of 
the  ribs.  A  part  of  the  left  lobe  projects  into  the  epigastric 
region  (No.  4,  figs,  5,  6)  and  left  hypochondriac.  It  also  pro- 
jects upwards  into  the  infra-aocillary  region  (No.  8,  figs.  5,  6) 
of  the  thorax,  where  it  is  separated  from  the  thoi'acic  wall  by  the 
thin  lower  margin  of  the  right  lung.  Its  upper  margin  in  this 
space  is  on  a  line  nearly  on  the  level  of  the  nipple,  about  the  fifth 
intercostal  space — less  frequently  beneath  the  fifth  rib.  In  the 
perpendicular  axillary  line  its  margin  is  about  the  seventh  inter- 
costal space — more  seldom  under  the  seventh  rib:  close  to  the 
vertebral  column  its  margin  is  in  the  tenth  intercostal  space — less 
frequently  in  the  ninth  (Frerichs).  At  the  median  line  the 
upper  boundary  of  the  liver  cannot  usually  be  distinguished 
from  the  lower  margin  of  the  heart  It  is  best  made  out  by 
drawing  a  straight  line  from  the  point  of  contact  of  the  right 
margin  of  the  cardiac  dulness  with  the  upper  boundaiy  of  the 
liver  to  the  apex  of  the  cardiac  dulness  on  the  left  (CoNRADi, 
Frerichs,  vol.  i.,  p.  30). 

Percussion  of  the  liver  after  a  meal  is  to  be  avoided;  and  any 
obstinate  constipation  which  may  be  present  must  be  removed 
before  percussion,  by  means  of  free  purgation,  and  any  accumula- 
tions of  gas  must  be  got  rid  of. 

In  the  epigastric  and  left  hypochondriac  regions  lies  the 
stomach.  The  umbilical  region  is  crossed  by  the  transverse  colon, 
passing  from  right  to  left  a  little  above  the  umbilicus. 

The  convolutions  of  the  jejunum  and  ileum  occupy  the  umbil- 
ical and  hypogastric  regiona  The  large  intestines  surrounding 
the  convolutions  of  the  lesser  intestines  occupies  the  iliac  and 
lumbar  regions  on  each  side.  The  kidneys  are  equally  shared 
between  the  infra-scapular  (No.  14,  fig.  9),  and  the  inferior  dor- 
sal regions  (No.  15,  fig.  9).  The  spleen  in  its  greater  bulk  is  in 
the  same  region  on  the  left  side. 
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Section  II. — Methods  of  Exploring  the  Abdomen. 

These  are  principally  three — ^namely,  inspection,  TnanuaJL  exam- 
ination  (palpation),  and  percussion. 

Inspectioii  furnishes  information  relative  to  size,  form,  and  Tiiotie- 
ment ;  and  such  information  ought  always  to  be  acquired  when 
the  chest,  as  well  as  the  abdomen,  are  both  exposed  simultaneously 
in  a  good  light,  the  patient  being  protected  fi-om  cold  by  a  pre- 
vious regulation  of  temperature  in  a  room  suited  for  the  purpose 
of  such  an  examination.  The  eyes  of  the  patient  ought  to  be 
directed  away  from  the  examiner. 

Palpation  furnishes  information  relative  to  position,  size,  con- 
sistence, elasticity,  spontaneous  movement,  or  mobility,  and  the 
presence  of  vibrations  which  may  reach  the  surface.  Care  should 
be  taken  that  the  hand,  when  applied,  should  not  be  cold. 

Percussion  furnishes  information  relative  to  the  comparative 
solidity  of  regions ;  and  thereby  indicates  the  kind  of  oi^n  im- 
mediately below  the  seat  of  percussion. 

The  chief  objects  to  be  held  in  view  in  exploration  of  the 
abdomen  are  the  following: — 

To  ascertain — (1.)  Its  form  and  size;  (2.)  Its  degree  of  tension 
or  solidity;  (3.)  Its  temperature;  (4.)  Sensibility  or  tenderness 
over  any  part;  (5.)  The  presence  or  absence  of  tumor  in  or 
amongst  the  viscera;  (6.)  The  presence  or  absence  of  fluids  in 
the  peritoneal  sac;  (7.)  The  nature  and  extent  of  the  intestinal 
contents. 


CHAPTER  XII. 

DISEASES  DURING  WHICH  LESIONS  TEND  TO  BE  LOCAUZED  IN  THB 
ABDOMINAL  CAVITY  AND  CONTAINED  VISCERA. 

Section  I. — Diseases  Associated  vmn  Organic  Lesion  or 
Functional  Disorder  of  the  Peritoneum. 

INFLAMx\L\TI0N  of  the  peritoneum— Pm/o>ii/«. 

Definition. — An  inflammation  of  tlie  seroxis  Tnembraiie  lining 
the  cavity  of  tlie  abdomen,  and  coveHng  tlve  viscera  contained  in 
that  cavity. 
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Pathology. — ^The  peritoneum,  like  the  pleura,  is  liable  to  inflam- 
matory processes,  either  acute  or  chronic  in  their  progress. 

Acute  inflammation  of  the  peritoneum  (as  of  aU  serous  mem- 
branes) begins  in  the  connecting  fibrous  tissue,  which  becomes  red 
and  injected,  and  at  length  the  same  phenomena  pervade  the 
serous  membrane  itself  Its  colour  when  inflamed,  like  that  of 
all  serous  membranes,  is  a  bright  arterial  scarlet  hue ;  being  first 
dotted  with  a  number  of  small  red  points,  which  become  con- 
fluent, and  form  streaks  and  patches,  which  in  t!ieir  turn  coalesce; 
or  a  small  central  nucleus  of  inflammation  may  form,  and  spread  till 
the  whole  extent  of  the  peritoneum  is  one  entire  bright  red  colour. 
In  addition  to  the  redness,  some  interstitial  growth  or  exudation 
accompanies  difiuse  inflammation  of  the  peritoneum,  so  that  the 
membrane  loses  its  transparency,  and  is  thickened.  When  redness 
does  not  exist,  opacity  is  often  the  only  evidence  of  the  previous 
existence  of  the  inflammatory  state.  The  consistence  also  of 
the  subperitoneal  tissue  is  greatly  impaired,  and  rendered  easily 
lacerable,  so  that  the  peritoneum  is  capable  of  being  detached 
in  considerable  portions.  This  inflammation  may  terminate  by 
resolution,  or  it  may  advance  to  the  effusion  of  serum.  The 
quantity  may  be  trifling,  not  exceeding  a  few  ounces,  but  occa- 
sionally it  is  large,  filjs  the  cavity  of  the  abdomen,  and  constitutes 
inflammatory  dropsy. 

The  exudation  may  be  of  the  fibrinous  type,  when  coagulation 
of  the  effused  fluid  tends  to  occur,  and  the  opposed  surfaces  to  be 
glued  together.  In  some  cases,  however,  the  fluid  predominates, 
and  the  fibrinous  coagulated  masses  are  loose,  so  as  to  float  un- 
attached in  the  serum,  or  of  such  consistence  as  to  unite  opposite 
parts  together,  and  of  such  extent  as  sometimes  to  form  an  adven- 
titious membrane,  covering  the  entire  surface  of  the  abdominal 
walls,  as  well  as  the  whole  of  the  intestines.  The  period  at  which 
organization  of  the  lymph  thus  effused  may  begin,  Mr.  Hunter 
determined  to  bo  about  twenty-four  hours.  If  the  disejise  pro- 
ceeds, pus  forms,  sometimes  not  to  a  greater  amount  than  a  few 
ounces  ;  but  in  other  cases  it  amounts  to  many  pints,  or  even  tills 
the  whole  of  the  abdominal  cavity.  Ulceration  of  the  peritoneum 
is  not  frequent,  and  generally  takes  place  from  without  inwards, 
as  from  a  perforating  ulcer  of  the  small  or  large  intestines,  or  from 
the  rupturing  of  an  abscess  or  other  tumor.  The  different  acute 
inflammations  described  have  been  mentioned  as  though  suc- 
VOL.  IL  3d 
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ceediQg  each  otber ;    but  in  matiy  instances  all  Uiase  dificir^ol 
forms  co-exist  in  different  parts  of  the  peritoneum  at  the 
time,  and  perhaps  have  been  iiregularly  set  iip, 

Exp€rienee  has  also  shown  that  although  the  structunj  cjf 
peritoneum  appears  to  be  unifornily  the  same,  yet  ceiitiin  parta  i 
it  are  more  liable  to  inflammation  than  others,  as  the  convex 
face  of  the  liver  or  spleen,  the  right  iliac  fossa^  the  snrface  iif  ih 
small  intestine,  and  in  females  the  broad  ligaments,  the  Falh>jtin 
tubes,  and  the  parts  immediately  adjoining  them,  aa  also  the  sj« 
covering  the  rectum  and  bladder.  The  parts  the  moat  nurtlj 
affected  are  those  covering  the  stomach,  bladder^  omeiituin, 
the  mesentery.  It  will  be  seen  that  the  liability  of  differ 
parts  of  the  peritoneum  to  inflammation  is  in  proportion  to  i 
liability  of  the  organs  they  cover  to  become  diseased,  anil  tha 
these  partial  intianimations  ai'c  for  the  most  part  the  result  < 
contiguous  irritation. 

Symptoms. — Peritonitis  may  be  acute  or  chranic,  partial  or  j 
eral      It  is  occasionally  ushered  in  by  some  previous  shiverinj 
and  fever,  but  in  many  cases  there  are  no  preliminary  Bymptoo 
The  symptoms  of  peritonitis  from  perforation  of  tl^e  intestiite 
Btomach    are  characterized   by  the  iriitMrnness  and  int' 
pain,  often  referred  to  a  particular  region  of  the  abdoiu 
the  whole  abdomen  soon  becomes  painful  to  pressure,     Th« 
is  constant,  exqm&ite,  and  leads  to  such  lowering  of  the  hear 
action  that  death  rapidly  follows  by  asthejiia^  preceded  by 
most  marked  symptoms  of  collapse. 

If  acute  peritonitis  should  not  terminate  by  resolution,  hut  ij 
efTuston  of  serum  or  of  lymph,  the  patient  complains  of  a  severe  ] 
in  the  abdomen,  which  is  increased  on  pressuiu  He  lie«t  on 
back,  fearing  to  move.  His  pulse  is  from  90  to  120,  and  pecu 
as  an  inflammatory  pulse.  In  praportion  as  it  is  fre<|uent,  ao  is  i 
smaller.  The  tongue  is  coated,  and  the  bowela  constipate*! 
regular.  If  serum  be  effused,  that  event  can  ijften  be  deti^rnittii 
by  fluctuation,  or  by  percussion  in  some  parts;  or  if  lymj-h,  by  I 
nibbing  sound  heard  under  the  stethoscope  when  the  abiluiuin^ 
movements  of  respiration  are  not  suppressed.  The  course  uf  thd 
forms  of  acute  peritonitis  varies  from  a  few  houi^  to  ten  or  1 
teen  daya 

When  acute    peritonitis    terminates   in  effusion  of  piii, 
symptoms  are  infinitely  more  fornndable.    The  pain  in  the  Mi 
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men  is  oft6n  the  severest  that  human  nature  can  suffer.  The 
patient  lies  on  his  back,  but  his  legs  are  drawn  up  and  bent  so  as 
to  relax  as  much  as  possible  the  abdominal  musclea  By  fixing 
his  pelvis  he  endeavours  to  keep  the  abdomen  still ;  he  is  restless, 
and  unable  to  bear  the  slightest  pressure,  not  even  the  weight  of 
a  sheet,  and  is  incessantly  tossing  his  arms  about  in  every  direc- 
tion. The  state  of  his  tongue  and  bowels  are  similar,  perhaps,  to 
what  have  been  described ;  but  his  pulse  is  excessively  small  and 
rapid,  varjdngfrom  130  to  150,  while  the  patient  is  often  distress- 
ingly affected  by  retching  and  vomiting.  These  symptoms  per- 
haps continue  without  intermission  for  twenty-four,  forty-eight, 
seventy-two,  or  more  hours;  when,  with  or  without  some  previous 
shivering,  pus  is  effused,  and  the  pain,  from  being  agonizing,  is 
now  beamble.  The  subsidence  of  the  pain,  however,  is  not  fol- 
lowed by  any  amendment:  on  the  contrary,  a  most  alarming 
collapse  succeeds, — a  cold,  clammy  sweat  breaks  out  over  the  body, 
while  hiccup,  and  a  pulse  hourly  increasing  in  frequency,  pro- 
claim the  entire  hopelessness  of  the  patient's  surviving  beyond  a 
few  hours. 

When  acute  peritonitis  is  confined  to  the  surface  of  the  liver 
or  other  organ,  the  pain  is  often  limited  to  that  part,  while  the 
other  symptoms  vary  according  to  the  severity  of  the  affection 
and  the  organ  whose  covering  is  affected. 

Chronic  peritonitis  often  takes  place  to  a  great  extent,  and  yet 
without  any  great  amount  of  suffering.  The  symptoms  are  rather 
those  of  abdominal  soreness  and  uneasiness  than  of  pain,  together 
with  a  full  but  sometimes  rapid  pulse.  The  intestines,  indeed, 
may  be  glued  together,  and  sometimes  pus  has  been  found 
effused,  without  the  patient  suffering  more  than  in  ascites. 
When  chronic  peritonitis  is  partial,  as  of  the  liver  or  spleen, 
the  patient  often  experiences  a  dragging  pain,  which  is  increased 
by  change  of  position,  and  arises  from  the  parts  being  suspended 
by  adhesion. 

Causes. — Inflammation  of  the  peritoneum  often  manifests  itself 
during  the  course  of  some  zymotic  disease,  such  as  the  paludal 
fevers,  scarlet  fever,  and  the  like.  Mechanical  violence,  as  the 
kick  of  a  horse,  the  operation  for  hernia,  ovariotomy,  or  the  stone, 
or  of  paracentesis,  are  occasional  causes.  Rupture  of  the  intestine 
from  ulceration,  or  the  bursting  of  an  abscess,  or  of  an  aneurismal 
tumor  into  the  abdominal  cavity,  are  examples  of  another  class  of 
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causes.     Errors  of  diet,  and  especially  frequent  Intoxication,  ia  also 
an  occassional  cause.    The  disease  termed  ffln  C4}lic  is  a  chnime 
inflamniatioo  of  the  peritoneum.     Sudden  and  great  changes  of 
teLDperature  are  also  causes,  espiieially  in  women  at  the  period  of 
menstruation*     lotnssusception  of  the  Lotestine,  or  strangulation 
of  the  iutestiue  from  hernia,  or  other  accidents,  are  also  occa&innatj 
causes.     As  a  secondary  disease  it   is  frequently  produced    bj?j 
hepatitis,  splenitis,  enteritis,  and  by  caBcarous  and  tubercula 
deposits  ia  the  subperitoneal  tissue- 
Children  aometimes  die  of  this  affection  after  revel's.    Peritonitis 
however,  is  most  common  between  the  ages  of  twenty  and  fortyJ 
Women  appear  to  die  more  frequently  from   it  than  men ;  iliii 
greater  liability  to  peritonitis  in  the  female  amlng,  perhaps,  fniMul 
the  great  sympathy  between  the  uterus  and  the  peritoneum- 
s^yiupathy  which  is  strongly  marked,  not  only  at  the  period  of  I 
menEjtruation^  but  also  at  the  time  of  parturitiom     At  the  latter^ 
yieriod,   indeed,  puerpei^   peritonitis    often  Imcomes  contagious 
among  parturient  females* 

Diagiio«ia.^The  pain  being  greatly  increased  on  pressure,  and 
the  pulse  rapid,  together  with  the  general  uneasincas  and  evident 
danger  of  tlie  patient,  readily  distinguish  peritonitis  from  coli&| 
ItR  salient  points  of  differeiwje  from  enteritis  will  be  noticed 
that  head, 

Prognosifl*— Partial  peritonitis  often  terminates  without  in  luiyj 
sensible  degitse  impairing  the  general  hoaltli.  Tlius  we  often  fitif!] 
extensive  adhesions  of  the  liver  without  any  marked  symptoms, J 
as  well  as  limited  opacities  of  the  membrane.  In  every  caae«l 
however,  in  which  the  structure  of  the  peritoneum  is  thickeiidd| 
or  otherwise  impaired,  the  patient  may  recover,  but  generally  bel 
relapses  and  dies  of  dropsy;  for  the  peritoneum,  lik©  all  olherl 
serous  tissues,  appeal's  to  possess  little  power  of  restomtioa  after  I 
disease.  Every  attack  of  acute  inflammation  is  of  grave  importyj 
and  when  pus  is  effused  it  is  very  generally  iatal;  neiiber  willj 
the  patient  likely  recover  if  the  peritonitis  is  caused  by  aub* 
peritoneal  tuberclejs. 

Treatment — ^I'he  treatment  of  acute  poritonitis  must  be  active— j 
the  activity  of  the  treatment  being  proportioned  to  tlie  amounts 
pain,  Uie  mpidity  of  the  pulse,  and  intensity  of  the  intlamtnatoiy  j 
fever,  which    is  frequently  marked  by  the  peculiar  dcpres*ting 
tnflucnee  of  the  inflammation  on  the  heart  s  actian.    In  the  mLyer  { 
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forms  of  the  disease,  when  the  pain  is  bearable,  and  the  pulse 
steady  and  under  100,  twenty  leeches  over  the  abdomen,  followed 
by  warm  fomentations,  together  with  the  administration  of  opium 
in  frequently  repeated  grain  doses,  ought  to  be  the  basis  of 
treatment.  In  the  severer  forms  of  disease  the  first  indication  is 
to  relieve  pain.  The  stomach  may  be  unable  to  retain  food ;  and 
vomiting  may  be  present.  Under  such  circumstances,  Dr.  Anstie 
has  found  great  benefit  fix)m  the  injection  per  rectum  of  a  pint  of 
strong  meat  soup  slowly  thrown  up  in  three  successive  portions. 
About  three  hours'  relief  of  pain  was  obtained,  when  a  new  injec- 
tion of  soup  being  given,  the  same  relief  to  pain  followed,  and  the 
pulse  fell  from  124  to  104.  Small  quantities  of  broth  and  wine 
could  then  be  borne  by  the  stomach,  which  were  administered 
every  two  hours  (op.  cit^  p.  117).  All  action  of  the  bowels  should 
be  prevented  for  several  days.  Opium  should  be  given  in  dose^ 
of  one  to  two  grains,  repeated  as  often  as  its  effects  subside — 
generally  every  two,  three,  or  four  hours.  Morphia  may  be  given 
in  doses  of  a  quarter  to  half  a  grain,  and  similarly  repeated. 
Morphia  combined  with  chloroform,  as  in  the  formula  for 
chloromorphine  or  chlorodjme,  recommended  in  volume  i.,  p.  502, 
will  be  found  useful  in  allaying  pain. 

Leeches  applied  to  the  abdomen  is  the  only  method  of  blood- 
letting likely  to  be  useful,  and  a  poultice  afterwards  may  be 
required  to  encourage  the  bleeding  in  sthenic  cases.  It  is  not 
proven  that  calomel,  given  for  the  purpose  of  inducing  mer- 
curialism,  has  any  curative  tendency  in  peritonitis.  It  has  been 
prescribed  traditionally;  but  the  experience  of  Dr.  Taylor  re- 
garding mercury  in  pericarditis,  as  well  as  of  other  physicians 
regarding  the  influence  of  mercury  generally  in  the  cure  of  these 
inflammations,  tends  to  discard  it  now  from  our  methods  of  cure  in 
such  affections.  Fomentations  are  to  be  diligently  employed,  on 
the  same  principle  as  described  under  typhoid  fever,  vol.  i.,  p.  423. 
Acute  peritonitis  has  also  been  treated  by  quinine  alone,  in  large 
and  repeated  doses,  by  M.  Beau,  at  the  Hojntal  de  la  Charite. 
The  remedy  was  given  in  the  proportion  of  twenty  to  thirty  gmins 
of  the  drug  in  the  twenty-four  hours.  When  the  abdomen  can 
bear  pressure,  a  flannel  roller  should  be  firmly  applied  round  tho 
body. 

The  treatment  of  chronic  peritonitis  must  be  directed  by  the 
same  principles;  but  we  should  be  content  with  effecting  a  present 
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alleviatian  of  symptoms,  and  without  aibemptiug  the  removal 
th«^  mischief  which  has  already  occuiTed;  for  in  patients  that  hii%*e| 
hiboured  tinder  chronic  peritorjitis,  and  survived  many  5^ears,  thc?j 
peritoneuni  has  still  been  found  opaque,  thickened,  and  silvery,  «»oj 
tliat  in  all  probability  these  alterations  are  permanent,  and  not] 
attended  with  danger. 

The  diet  of  the  patient  in  the  acute  forms  of  peritonitis  shauld 
be  of  the  mildest  and  least  stimulant  kind 


Befinitioii.— j4  colketmi  of  shipU  serum  or  inflammatmy  jtm 
ffuHed  into  the  cavity  of  the  periioneum. 

Pathology  aad  Morbid  Anatomy .^ — ^Cases  of  ascites  are  often 
examined  after  death,  in  whit4i  no  affection  of  the  peritoneum,  or 
of  any  organ  or  tissue^  can  be  discovered.  More  commonly,  how- 
ever, the  peritoneuni  shows  evidence  of  having  been  either  acutely  I 
or  chronically  inflamed,  some  viscus  diseased,  6uch  as  the  liver  or 
the  heart,  or  some  tumor  pressing  on  the  lai*ge  vessels,  and  causing 
the  effusion  which  constitutes  the  ascites,  in  consequence  of  Uitf 
hyper-di.stension  of  small  blood-vessels. 

The  most  frequent  concomitant  affection  with  ascites  is  disesaibe 
of  the  he*art  and  large  blood -vea^^els,  to  which  it  is  believed  thftl 
at  least  one-fourth  of  all  the  case^  of  ascites  is  owing.  In  tliasa 
cases  the  cavities  of  the  heart  are  often  enlarged,  and  their  w;i]k 
either  hypertrophied  or  atrophied,  or  the  valves  aT'C  ossilic*!,  or 
their  action  otherwise  impeded,  and  the  aorta  may  be  pouchy — 
its  elasticity  and  contractility  being  impaired  by  calcareou)i  or 
other  degeneration. 

Morbid  states  of  the  liver  and  spleen  are  the  next  mo8t  fro- 
queutly  associated  affections.  These  organs  may  be  found  in 
every  possible  state  and  stage  of  dLsease, 

In  general,  anasarca  accompanies  (tscite^.  It  is  an  infiltmiion 
of  serous  fluid  amonpt  the  elemenL^  of  the  general  connecting  or 
areolar  ti^ue  of  the  body,  passing,  therefore,  up  tlmnigh  aad 
amongst  the  more  loosely  connected  parts  of  the  botiy  gem^mlly, 
such  as  between  the  skin  and  the  musclca  In  these  casen  thtt 
areolar  tissue  is  found  in  various  states:  in  some  case«  th<%  in* 
tei'spaces  or  areola?  are  greatly  enlarged,  while  the  tiaiue  itsielf, 
generally  thickened,  teare  most  readily  in  some  co^ai,  whib  m 
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others  it  is  not  only  greatly  tbickened,  but  also  greatly  indurated. 
Tbe  fluid  wbicli  it  contains  is  generally  limpid  and  watery,  com- 
posed merely  of  the  serous  part  of  tbe  blood;  while  in  other 
instances  the  fluid  is  viscid,  contains  lymph,  and  the  organizable 
elements  characteristic  of  inflammatory  origin. 

The  quantity  of  fluid  contained  in  the  abdomen  in  cases  of 
ascites  varies  from  a  few  ounces  to  many  gallons:  three  to  four 
gallons  are  by  no  means  unusual,  and  as  much  as  eighteen  gallons 
are  said  to  have  been  drawn  off^  at  one  time  by  the  operation  of 
jHitxLcentesia.  The  quality  of  this  fluid  is  very  various.  In  colour 
it  is  generally  green  or  yellow;  in  consistence  viscid,  often  con- 
taining so  much  coagulated  matter  as  to  be  incapable  of  flowing 
through  the  canula. 

Symptoms. — ^The  symptoms  of  ascites  are  extremely  well  marked, 
but  vary  in  some  degree  according  to  the  cause,  so  that  it  is  better 
to  give,  first,  a  general  outline  of  its  more  prominent  features, 
and  afterwards  to  point  out  those  particular  symptoms  which 
indicate  the  cjiuse  from  which  it  springs. 

In  ascites,  if  the  quantity  of  fluid  eff*used  be  considerable,  the 
abdomen  is  distended  and  shining,  with  a  number  of  large  super- 
ficial veins  creeping  over  its  surface.  From  the  weight  of  the 
abdomen,  the  gait  of  the  patient  is  upright,  like  that  of  a  pregnant 
woman;  and  if  anasarca  be  present,  he  generally  walks  with  his 
legs  widely  apart.  In  bed  he  is  unable  to  lie  down,  on  account  of 
the  fluid  in  the  abdomen  gravitating  towards  the  chest,  and  com- 
pressing the  lungs,  so  that  he  is  obliged  to  be  raised  towards  the 
head  and  shoulders.  If  the  anasarca  be  limited  to  the  lower 
extremities,  the  upper  portion  of  the  body  is  in  general  greatly 
emaciated,  the  sharp  and  pinched  features  and  the  withered  arms 
forming  a  striking  contrast  to  the  protuberant  abdomen  and 
swollen  legs.  On  the  contraiy,  if  the  anasarca  be  general,  jis  the 
true  signification  of  the  word  implies,  the  trunk,  the  arms,  the 
hands,  the  eyelids,  and  face  generally,  are  tumid,  and  swollen  to  a 
most  unsightly  degree.  Tlie  urine  is  often  defective  in  quantity, 
but  Is  sometimes  natural  and  sometimes  in  excess.  Tlie  skin  is 
dry,  and  tbe  patient  thirsty;  his  appetite  greatly  impaired,  and  his 
spirits  generally  greatly  depressed. 

The  progress  of  the  disease  is  seldom  accompanied  by  any  severe 
<-onstitutional  symptoms;  but  at  length  the  legs  and  scrotum 
become  greatly  distended,  and  often  inflame,  so  that  the  patient 
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aoroetimes  ultimately  dies  from  gangrene  of  t!iese  parts.     Agnin, 
bronchitis   may  take  place ;   or  the  urine   may  Wcome   nearly  i 
suppressed,  and  similar  eflftisions  may  occur  in  the  cavities  of  the 
pleune. 

The  favourable  circumstancGs  are,  the  secretion  of  urino  bettig] 
re-established  and  becoming  natural,  the  subsidencts  of  the  ao^ 
garca  aud  of  the  ascites,  and  then  a  gradual  return  to  health. 

The  presence  of  water  in  the  abdomen  may  be  determined  byj 
percussion  of  that  cavity;  and  the  best  mode  is  to  place  one  hand  I 
on  the  abdomen^  and  to  give  a  sharp  but  gentle  tap  on  the  oppo- 
site  side  with  the  fingers  of  the  other,  wlien,  if  water  be  pneaenl;] 
a  fluctuation  will  be  felt.     If,  however,  the  quantity  of  fluid  be 
sniall,  the  fluctuation  is  best  felt  by  percu^ssing  the  side  of  th«J 
abdomen  from  before  backwards.     The  existence  of  fluid  itt  Ibel 
areolar  tissue  of  the  tnmk  or  extremities  is  determined  by  the 
finger  leaving  a  mark  or  *'pit; "  and  the  fluid  being  thus  di»*  \ 
placed,  the  part  does  not  recover  its  original  form  and  fulne??a  f*»f 
Bome  seconds,  and  is  said  "  to  pit  on  pre^mire.*' 

The  ascites  may  form  suddenly,  and  the  abdomen  of  the  jinuL-ru 
may  be  distended  in  a  few  hours,  or  the  fluid  may  bike  week^  j 
or  months  to  accumulate.  The  duration  of  the  disease  ia  hi- 
deflnite.  If  the  eflTusion  be  general,  the  patient's  life  may  ter- 
minate in  a  few  days;  but  more  commonly  the  aflbction  is  chronic, 
and  the  patient  survives  many  weeks  or  months.  Such  are  the 
mr>re  general  phenomena  of  ascites  and  ancLsarm;  but  it  is  now 
necessary  to  pass  to  those  particular  fornix  wliu !»  constitute  its 
varieties. 

Ascites  sometimes  results  from  the  large  efius^ion  of  serum  which 
IS  poured  out  occasionally  into  the  cavity  after  undue  expr»siim  to 
cold  and  wet.  To  this  form  the  name  of  acih^  a^ihs  has  bot« 
given,  and  although  such  cases  have  not  the  marked  s*ympt-om»  </ 
inflammation,  such  as  pain,  yet  the  febrile  re-aetion  which  gen- 
erally aeeompanies  sueli  crises,  and  the  fact  that  they  yield  to 
those  remedies  which  sul^due  the  infliimmatory  tendency,  indtcai^tf 
such  a  connection.  Tliere  are  cases  of  a  similar  kind  in  whieh 
the  amtes  obviously  results  from  chnmic  jytrUonitw:  a^nd  now, 
although  the  patient  sometimes  suflers  much  pain,  more  com- 
monlj*  this  symptom  is  wanting,  or  only  occurs  in  occ^Kiotml 
paroxysms.  In  this  latter  form  the  patient  generally  appears  to 
die  from  the  conjoint  effects  of  anasarca  and  of  ascites.     The  urine 
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IS  scanty,  but  for  the  most  part  free  from  albumen  in  both  these 
forms  of  disease. 

Tlie  forms  of  ascites  resulting  from  the  following  causes  are 
examples  of  passive  ascites,  because  they  are  all  explicable  by  the 
fiict  that  the  cause  tends  ultimately  to  retard  the  flow  of  blood 
through  the  system  of  the  vena  portce, 

A  diseased  heart,  or  diseased  state  of  the  aorta,  is  often  the 
primaiy  cause  of  ascites.  The  heart's  sounds,  its  impulsion,  to- 
gether with  the  character  of  the  pulse,  will  indicate  the  particular 
lesion  under  which  the  patient  labours,  as  explained  under  cardiac 
diseases.  Dropsy  from  this  cause  may  first  show  itself  either  by 
effusion  into  the  abdomen,  or  into  the  areolar  tissue  of  the  lower 
extremities,  causing  anasarca.  When  effusion  has  taken  place, 
it  is  often  remarked  that  the  action  of  the  heart  becomes  more 
regular,  its  impulse  more  natural,  the  pulse  slower  and  steadier, 
while  perhaps  the  murmur  also  may  disappear.  This  apparent 
amendment,  however,  is  fallacious:  the  dropsical  symptoms  in- 
crease, effusion  takes  place,  first  into  one  cavity  and  then  into 
another,  so  that  the  patient  seldom  long  survives  this  fatal  symp- 
tom. The  urine  in  this  form  of  dropsy  is  generally  deep  in  colour, 
small  in  quantity,  and  of  a  healthy  density. 

Diseases  of  tlce  liver  offer  the  best  illustration  of  how  morbid 
states  obstructing  the  pmial  circulation  are  the  main  causes  of 
jxissive  or  meclianical  ascites.  When  ascites  arises  from  a  dis- 
rased  livery  that  viscus  is  generally  enlarged  in  the  left  lobe,  wlien 
it  is  enlarged ;  but  mere  enlargement  is  not  a  common  condition 
giving  rise  to  ascites.  Tlie  liver  in  most  instances  is  smaller  than 
usual;  it  is  contracted  and  condensed,  so  that  its  shrunk  and 
diminished  bulk  compresses  the  poi-tal  circulation.  The  conden- 
sation is  also  of  a  peculiar  kind.  It  generally  results  from  a 
compression  of  the  proper  hepatic  substance,  by  a  contracting 
tendency  in  the  connecting  fibrous  tissue  which  accompanies  tlie 
portal  vessels — namely,  the  capsule  of  OUsson,  and  giving  rise  to 
the  condition  known  as  cirrhosis,  or  hob -nail  liver.  Tlie  ascites 
in  this  case  has  no  new  feature,  except  that  the  patient  may  or 
may  not  be  jaundiced.  In  the  former  case  all  the  fluids  effused  are 
of  a  yellowish  or  greenish-yellow  colour.  Tlie  urine  also  is  loaded 
with  bile,  wliich  is  generally  turned  green  by  the  addition  of 
nitric  acid ;  while  in  a  smaller  number  of  cases  the  bile  appears 
to  be  in  a  peculiar  state  of  combination  with  the  urine,  so  tliat 
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the  acid  has  now  no  effect  on  it;  the  urine  likewise  is  all 
small  in  quantity,  mueh  loaded  with  the  usual  siilta,  and  of  a  liigll 
density.     The  bowels  are  difficult  to  act  upon,  and  the  patient 
liable  to  severe  abdominal  pains,  simulatiog  chronic  peritoniti&l 
The  pulse  continues  throughout  the  disease  for  the   most 
natuml,  but  the  patient  usually  falls  into  a  typhoid  state,  from' 
which  there  is  no  recovery* 

In  ascites  associated  with  dissease  of  the  sphen  the  vibcus 
uniformly  enlarged,  and  can  readily  be  felt  occupying  tlie  le 
hypochondriac  re^on,  and  thus  the  c<iuse,  though  not  its  exact 
natui^,  may  lie  determiued  ;  for  we  have  no  diagnostic  symptoE 
denoting  wliether  the  spleen  be  simply  bypertropbied  or  in  a  cao- 
cerou3  or  tuberculated  state.  The  early  symptoms  are  similar  to^H 
tliose  which  occur  in  dropsy  from  disease  of  the  liver,  and,  fur  tfae^H 
most  part,  are  secondury  to  hepatic  obstructiou  j  and  ihe  terming-  ^ 
tion  of  tlie  disease,,  if  the  patieut  dies,  h  generally  by  hreujorrhage  i 
from  the  stomach  and  bowels,  often  so  profuse  as  to  amount  to  J 
many  pint^  in  a  few  hours,  greatly  exhausting  the  patient,  aodj 
hastening  the  fatal  issue. 

In  dropsy  from  dlseiise  of  the  kuhiey  the  urine  may  or  may  Dotj 
cont*iin  albumen;  but  in  the  great  majority  of  eases  it  does  saj 
When  albumen  is  absent  (as  the  chronie  forma  of  disea^d  kidney  1 
am  all  devoid  of  pain),  we  are  unable  to  deteiTnine  either  the  s«sat  i 
or  the  nature  of  the  disease  with  which  ascites  is  associated,  and] 
the  ascites  is  consequently  in  general  attributed  to  an  affei*tioii  *i 
the  peritoneum  of  the  liver,  the  spleen,  the  kidneys,  the  lu  .trf 
other  viscus. 

Causes, — These    have   been  already   sufficiently  indicated,  and, 
may  be  summed  up  as  com preli ending  undue  exposure  to  Hudden  j 
changes  of  temperature,  loss  of  blood,  obstruction  of  the  potid  I 
circulation  from  morbid  sUites  of  the  liver,  or  sjjleeUp  or  heart,  I 
and  especially  from   dlhitation  of  tije  chambers  of  ituit  orgim 
llje  lesions  of  the  kidney  associated  with  ascites  geoemlly  ex<jr-| 
ciae  their  pernicious  inHuence  through  the  diseases  of  the  heart 
which  supervene  during  their  coursa     Such  cases  prevail  most 
lietween  the  ages  of  twenty  and  forty-five,  wliile  cn.scs  from  dis* 
i:*,ase  of  the  heart  and  liver  at^  most  common  friuu  the  ages  0f\ 
forty  to  sixty. 

BiagiioBifl. ^Ascites  is  readily  distinguished  in  the  nuile  from  I 
every  other  intumeseence  of  the  abdomen  by  the  tjuetuation  on 
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percussion.    In  the  female  it  can  only  be  confounded  with  ovarian 
dropsy,  which  consists  in  the  accumulation  of  fluid  in  one  or  more 
cysts,  generally  multilocular,  within  the  substance  of  the  ovary, 
or  in  a  serous  cyst  connected  with  the  uterine  appendages. 
The  grounds  of  diagnosis  may  be  thus  shortly  stated: — 

1.  The  uniform  and  symmetrical  appearance,  and  general  in- 
creased breadth  across  the  flanks,  possessed  by  the  abdomen  in 
ascites,  from  the  first,  contrasted  with  the  general  one-sided  growth 
of  an  ovarian  tumor. 

2.  Percussion  gives  useful  diagnostic  results  when  performed  in 
the  difierent  positions  in  which  a  patient  may  be  placed.  In 
ovarian  dropsy  dull  sounds  are  fixed  and  invariable  in  one  place, 
whatever  position  is  assumed  by  the  patient.  In  ascites  the  dull 
sound  follows  the  gravitating  fluid  in  all  positions. 

The  development  of  hydatids  in  the  abdominal  cavity  may  also 
simulate  ascites,  and  so  may  an  over-distended  bladder. 

Prognosis. — ^The  prognosis  in  anasarca,  in  young  persons  not 
labouring  under  any  organic  disease,  is  always  favourable.  If, 
however,  it  be  consecutive  to  organic  disease,  a  fatal  termination 
is  ultimately  to  be  feared. 

Ascites  arising  from  indeterminate  causes  is  often  recovered 
from,  but  no  case  is  free  from  danger,  the  peritoneum  often 
being  so  much  impaired  that  the  function  of  absorption  ceases 
to  be  eflected  through  it,  and  so  the  disease  resists  the  action  of 
all  remedies. 

Ascites  depending  on  moderate  inflammation  of  the  peritoneum 
is  often  recovered  from,  and  especially  if  the  inflammation  depends 
on  the  action  of  exposure  to  cold  or  to  paludal  poison. 

Ascites  witli  albuminous  urine,  arising  from  mere  functional 
disorder  of  the  kidney,  is  generally  recovered  from;  but  if  the 
structure  of  the  kidney  be  impaired,  the  disease  is  always  grave, 
and  generally  fatal.  In  a  few  cases,  however,  the  disease  subsides, 
and  the  patient  may  continue  well  for  two,  three,  or  four  years, 
when  he  generally  relapses  and  dies. 

Ascites  from  disordered  function  of  the  heart  is  often  recovered 
from ;  but  if  it  depends  on  diseased  structure,  either  of  the  heart 
or  large  vessels,  some  temporary  amendment  may  take  place, 
while  the  patient  quickly  relapses  and  finally  sinks. 

Ascites  depending  on  diseased  structure  of  the  liver  or  of  the 
spleen  is  rarely  recovered  from  unless  the  primary  disease  be  cured. 
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Treatmemt.— Wlien  ascites  occurs  without  any  obvious 
catise,  and  without  albumen  in  the  urine,  the  best  remedy  is  thd 
hitartrate  of  jx>t(i8h,  administered  in  divided  doseB,  as  one  drachml 
three  times  a  day,  or  eveiy  six  hours,  or  in  one  large  dose,  as  half  J 
an  ounce,  combined,  if  the  patient's  bowels  be  confined,  with  iea| 
to  fifteen  grains  of  jalajy.    When  the  Braaller  doses  are  used,  it 
often   exceedingly   useful   to   add  ten   gmins  of  the   citraJe  iU 
tartrate  ofii^ii  to  each  dose,     If  these  remedies  sbould  tml,  ooe 
sixth  to  half  a  grain  of  the  rxtmct  of  datermm  every  ntghtv^ 
every  other  night,  may  l>e  given. 

There  ia  a  form  of  ascites,  without  any  obvious  organic  catifieg  in 
which    there  is  acconip.nnying  anasarca.      Under  tbefle  circinB* 
stances  squills  appear  to  afford  most  relief;  and  by  giving  five 
eight  grains  of  the  pulvis  scillw  three  times  a  day,  the  dr 
is  generally  relievedj  and  the  patient  sometimes  cured-      If  tl 
stomach  be  irritable,  half  a  grain  of  opium  should  be  adde4 
each  dose,  so  that  the  remedy  may  be  retained. 

Should  the  ascites  arise  fi*om  simple  inflHramation  of  Uid 
peritoneum,  this  form  of  dropsy  in  general  yields  to  leecli« 
and  fomentations  to  the  abdomen,  together  with  the  admin iMzm*j 
tion  of  a  mild  saline  aperient  every  six  houi-s. 

When  the  ascites  arises  from  disease  of  the  heart,  the  kij 
being  sound,  and  the  urine  free  from  albumen,  the  treat 
must  have  reference  to  the  nature  of  that  diaeasc.     If  the  valf 
of  the  heart  are  diseased,  the  patient,  though  he  cannot  reooi! 
may  be  greatly  relieved  by  the  administration  of  tonics,  i-rfcin 
Ian  ts,  and  saline  or  drastic  purgatives.     An  ounce  and  a  hat/ s 
mmpktfr  mixture,  wUh  a  dracJvm  of  the  spirit  of  7iitrmi$ 
^fifteen  minifns  of  the  iincture  of  hyim^f/a^nns,  and  a  drcuAm 
the  Bulphate  of  magnema,  will  form  a  dniught  which,  taken 
times  a  day,  will  often  greatly  reduce  the  dropsy     WTien 
stomach  will  bear  it,  the  tincture  of  squiUa  (th^x*  to  ni^xjc,), 
a  drfjchm  of  the  aceiate  of  potash^   has  occasionally  «uc 
Small  doses  of  ehdeTinm^  as  one-eighth  to  onc-fonrtli  of  a  gr 
three  times  a  day,  is  a  medicine  tliat  is  also  sometimes  useful 

The  ascitci*  may  be  caused  by  disease  of  the  liver ;  and  ?sliouli 
that  organ  be  merely  inflamed  or  hypertrophied,  without  ot 
altemtions  of  structure,  the  dmpsy  may  disap[jear  with  the  cur 
of  the  liepatic  disease.  The  treatment  is  by  bleeding,  if 
hepatic  lesion  be  the  congestion  of  inflammation;  and  tbe  neiit 
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salts,  as  the  sulphates  of  magnesia  or  of  soda;  or  should  they  fail, 
by  moderate  doses  of  calomel.  When,  however,  its  structure  is 
otherwise  altered,  the  patient  is  seldom  cured;  but  the  disease 
may  still  be  alleviated  and  life  prolonged.  In  this  form  of  ascites 
the  patient  suffers  greatly  from  abdominal  pains,  which  are 
relieved  most  effectually  by  fomentations.  In  these  cases,  also, 
the  bowels  are  often  greatly  constipated,  and  require  the  most 
powerful  drastic  purgatives,  as  the  black  drauglit,  castor  or  croton 
oil,  or  elaterium.  In  this  form  of  dropsy,  however,  the  peri- 
toneum becomes  more  impaired  in  its  power  to  absorb  the  fluid 
than  in  most  of  the  others;  the  fluid  is  therefore  seldom  reduced, 
and  the  patient  generally  requires  the  last  imperfect  resource  of 
art — namely,  tapping,  or  paracentesis. 

Ascit<js  depending  on  enlarged  spleen  is  also  difficult  of  cure. 
If  the  spleen  be  simply  hypertrophied,  the  bromide  of  potash  and 
the  iodide  of  potassium,  in  doses  of  five  to  eight  gi-ains  three 
times  a  day,  have  been  recommended.  The  patient,  however, 
often  dies  from  haemorrhage  from  the  stomach  after  all  the  more 
prominent  symptoms  have  been  relieved.  My  friend  and  colleague. 
Dr.  Maclean,  informs  me  that  rubbing  the  red  oxide  of  mercury, 
in  the  form  of  an  ointment,  on  the  skin  over  the  region  of  the  en- 
larged spleen,  has  a  very  marked  beneficial  effect  in  reducing  the 
enlargement.  The  ointment  is  to  be  rubbed  into  the  skin  while 
the  patient  sits  before  a  strong  fire,  or  in  the  rays  of  an  Indian 
sun;  and,  as  a  further  evidence  of  efficacy,  the  invalid  soldiers 
invariably  ask  to  be  furnished  with  a  supply  of  the  remedy  when 
they  go  from  the  hospital.  The  biniodide  of  mercury,  similarly 
used,  has  been  noticed  as  of  great  service  in  reducing  the  swelling 
of  a  goitre  (vol  i.,  p.  813). 

The  dropsy  which  often  occurs  in  young  chlorotic  women,  in 
whom  the  urine  contains  albumeriy  tlie  kidney  being  healthy  in 
structure  though  disordered  in  function,  is  generally  curable, — the 
most  efficient  remedy  being  the  bitartrate  of  potash  in  drachm 
doses  three  times  a  day.  It  acts  as  a  diuretic  and  as  a  purgative 
in  these  cases. 
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Section  IL — ^Diseases  of  the  Hollow  Viscera  of  tmi 

Abdomen. 


STOMACH  diseases. 

Be^tiitioiL — Under  this  indefinite  hemling  it  is  proposfd 
notice  some  rtwrhid  ^iafes  of  the-  stomach,  (\Tpremed  by  fundumn 
disorders,  ledons  of  texture,  or  Jmth  cfrmbined. 

Pathology  and  Morbid  Aiiatomj*^The  organic  diseases  and  fiiD 
tioTiRl  disorders  of  the  stomach  have  been  recently  ol no! dated  id 
this  Country  by  tho  reseai'ches  especially  of  Di^.  Build,  UaDdfid4 
Jones,  Oliambers,  Leared,  and  Brinton.     Nevertheless,  tlie  mnrbij 
changes  which  are  known  to  occnr  in  it  are  Fitill  but  very  impi* 
fecily   coiincctetl    with   the   exjuession    of   clinical    phenr^tiuiiu 
*'  There  is  no  part  of  the  body/*  says  Dn  ChanxV>ci's,  "  of  which  we 
hear  so  much  from  our  patients,  and  are  able  to  coDimanicatie  i 
little  knowledge  in  return >  as  about  the  stomach;  and  truly/*  hi 
also  observes,  '*  it  is  an  ill-nsed  viscus — flattered  in  metaphor 
insulted  in  fact."    It  has  beeo  regarded  as  a  mere  bag,  a  i 
mill,  or  a  mere  chemical  labonttory  fur  the  Bolutiou  of  bu^- 
yet  still  all  such  similes  and  metaphors,  as  Huntc^r  r^  i 
explain  nothing;  and  he  wisely  insisted  that  it  is  a  viscus 
(leneHsj  with  definite  functions  to  perform  ;^n  shoit,  a  **si<>mjiei 
is  a  Kt-omach,"     Its  morbid  states  are  similarly  pcculiai^  to  it 
and  to  its  functions. 

Instead  of  desci^ibing  a  series  of  disorders,  one  by  one,  ar 
names  such  as  gastHtis,  dyspepsia,  hmrnatemtsw,  and  the  lil 
may  perhaps  be  more  inBtructive  to  write  a  condensed  statemeo 
of  that  positive  knowledge,  so  satisfacttnily  established  by 
prolonged  and  well-directed  Uhours  of  those  men  just  uk  t  f  •  • 
Such  a  method  will  better  furnish  those  grxmnds  fi>r  dia^^ 
which  clinical  phenomena,  often  of  tlie  most  painful,  ]irrdoti|«e 
and  harassing  kind,  may  be  connected  with  wome  under 
morbid  state,  and  so  fiirnish  some  fixed  and  definite  pi*inrh'f<! 
which  the  treatment  of  stomach  diseases  may  be  directed 

The  morbid  states  of  the  stomach,  ascertained  after  ' 
have   existed  dunng  life,   and  in   some  measure    to  h;> 
expressed  by  certain  sfymptoma,  may  be  enumerated  as  fallqii 
(1.)  Softening  of  tiseue;  (2.)  Glandnlar  degentmthn  if  the 
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mucous  substance;  (3.)  Congestion;  (4.)  Forms  of  injlamm/ition 
tending  to  exudatioiis  and  destruction  of  parts,  or  condensations 
of  tissue,  especially  about  the  pyloric  orifice;  (5.)  Ulceration;  (6.) 
Carcinoma. 

Abnormal  functional  states  are  expressed  by — (1.)  Vomiting, 
associated  with  lesions  of  other  organs.  (2.)  Deficient  secretion  of 
gastric  juice.  (3.)  Fei^mentive  processes  (alcoholiCy  butyric,  or 
lactic),  tending  to  the  development  of  entophytes,  such  as  sarcince. 
(4.)  Indigestion,  associated  with  and  depending  upon — (a.)  Moi^hid 
states  of  those  viscera  ivhich  are  conjoined  with  the  stomach  in  the 
processes  of  digestion,  such  as  the  liver,  pancreas,  and  small  intes- 
tines;  (b.)  Tmjyerfect  action  oftlte  kidneys,  as  in  Bright s  disease; 
(c.)  Defective  or  diminished  morphological  changes  during  the 
X>roce8ses  of  nutrition  in  the  tissues,  generally  expressed  by  altered 
secretions  and  exa^etions,  as  in  many  constitutional  diseases;  (d.) 
Indigestion,  associated  with  pyrosis  and  increased  secretion  of  the 
juices  of  the  stomach  and  salivary  glands,  and  ivith  cutaneous 
disorders,  such  as  urticaria;  (e.)  Indigestion,  associated  with 
drunken  habits. 

The  essential  juices  of  the  stomach  and  of  the  intestines  play  a 
most  prominent  part  in  determining  the  nature  of  these  diseases; 
and  some  of  the  most  important  principles  of  treatment  ai-e  based 
upon  the  physiologiciil  relations  of  those  juices,  and  upon  the 
fact  that  while  the  process  of  digestion  of  food  is  only  commenced 
in  the  stomach,  it  is  completed  in  the  alimentary  canal  by  the 
influence  of  the  intestinal  fluids.  There  is  a  stomacltal  digestion^ 
in  which  the  gastric  juices,  with  the  saliva  and  mucus  of  the 
stomach,  play  the  most  prominent  part;  and  there  is  an  intestinal 
digestion,  in  which  the  intestinal  juices,  composed  of  the  biliary, 
pancreatic,  and  intestinal  secreted  fluid,  play  the  most  prominent 
part.  It  is  also  an  important  fact,  especially  insisted  upon  by 
Dr.  Chambers,  having  been  proved  by  the  experiments  of  Bidder, 
Schmidt,  and  Handfield  Jones,  that  the  intestinal  digestion  may 
be  made  to  do  more  or  less  of  the  work  of  stomachal  digestion,  so 
that  the  exercise  of  the  function  of  the  stomach  may  be  spared 
when  necessary,  and  the  food  encouraged  to  pass  from  it  into  the 
bowels,  to  l)e  digested  entirely  by  the  intestinal  juices. 

The  reader  is  referred  for  infonuation  regarding  the  properties 
and  constituents  of  the  gastric  juice  to  the  text-books  on  physio- 
logy; but  it  is   necessary  here  to  advert  to  the  fact  ^' 
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established  by  the  experiments  of  Scbniidt  and  Bidder   uptid 
animaK  s^^d  the  observation  of  Griinewaldt  upon  an  Eniha 
peasant  who  suftered  from  a  stomach  fistula,  that   there   b  m^ 
constant  eircnlation  of  an  immenee  quantity  of  tiuid  through  tlifl 
mufous  membrane   of  the   alimentary   canal*   necessary    to  tha 
solution  and  absorption  of  food  from  its  interior.     It   is   now 
ako  well  ascettained  that  from  the  gastric  glands  the  principatl 
part  of  the  solid  animal  matter  of  the  gastric  juice  is  ilerivt*dJ 
p  and  which  h  the  exciting  cause  of  the  solution  of  albuminoid 
substances  in  the  atoroach.    The  solid  matter  is  regarded  aft 
gastric  ferment,  and   has  been   variously  named   aa  such,  and 
also  as  rennet     But  water   constitutes  tlie  chief  bulk  of  the] 
juice;  and  from  the  experiments  and  observations  aUudcd  to  J 
it  is  known  to  perform  a  most  important  function.     It  is  coD-j 
tinually  poured  forth  from  the  surface  of  the  mucous  membnint^| 
in  va.=^t  quantities,  to  tlie  extent  of  between  a  Jtftk  or  a  quarity 
of  the  weight  of  the  hodi/y  and  as  constantly  returns  to  mix  again  I 
with  the  sanguineous  fluid.     This  secretion  of  fluid  i^  coD^tantly 
going  on  from  the  internal  alimentary  mucous  surface*     It  mixes  , 
with  the  dissolving  food  in  the  alimentary  canah  and  takes  tip  I 
those  particles  of  it  which  it  is  calculated  to  hold  in  solutiotij 
loaded  with  which  it  returns  again  to  the  sauguifei-ons*  chyli-  | 
ferous,  and  lymphatic  cumiliitiuns.     Thus  a  "poor**  watery  fluid 
is  constantly  being   sent  forth,  to  return  ** ktden  u^iih  wealth** 
and  so  tii  minister  to  the  nutrition  of  the  body.    Thin  hm  hem  , 
described  as  an  internal  mucous  circulation  of  fluid  within  the 
body,  and  the  an-est  of  this  interehnnge,  with  the  great  retetitiun 
of  water,  has  been  shown  by  Viruhow  and  Parkes  to  be  a  ijoti-  ' 
stant  condition  in  the  febrile  state  (see  vol  i.,  p.  5S). 

L  Softening  of  the  Stomach-— It  was  first  annomiced  by  Hunter,  i 
and  subsequently  confirmed  by  the  ex:j>eriment8  of  SpaUatuauii 
WilsoD  Philip,  and  Cai*swell,  that  the  stomach  under  certaiB 
conditions  as  to  temperature  and  properties  of  the  gastric  jujoe. 
especially  at  death,  and  immediately  after  that  event,  nii*y  W 
disajlved  or  digested  by  the  secretions  poured  forth  fixmi  its  own 
secreting  gland&  In  certain  diseases,  also,  of  a  catarrhal  kind,  it 
has  since  been  ascertained  tliat  potent  gastric  juice  is  some  times 
secreted  by  the  empty  stomach,  or  that  lactic  acid  being  fineely 
generated  from  tlie  saccharine  principles  of  food,  forms  with  the 
mucous  membrane  an  efficient  digestiug  mixture;  and   not  un- 
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frequently  a  softening  of  the  stomach   may  be  predicted  with 
tolerable  certainty  by  a  peculiar  train  of  symptoms,  and  resulting 
from  the  presence  of  free  gastric  juice,  or  of  a  digesting  acid,  in 
the  otherwise  healthy  stomach  (Budd).     Dr.  John  Oairdner,  of 
Edinburgh,  however,  so  long  ago  as  1824,  inculcated  a  similar 
doctrine.     He  observed,  in  a  numerous  series  of  cases  of  children, 
that  a  peculiar  action  of  the  gastric  and  intestinal  mucous  mem- 
brane, analogous  to  inflammation,  weakened  the  texture  of  the 
organ,  and  rendered  it  morbidly  susceptible  to  the  action  of  the 
gastric  juice  during  life  (Edin,  Med.-Ghir,  Trans, ,  voL  i.,  p.  311). 
It  was  in  opposition  to  this  view  that  Carswell   performed  his 
experiments,  an  accoimt  of  which  he  published  in  1838;  so  that 
the  testimony  they  undoubtedly  afford  regarding  post-mortem 
softening,  as  the  only  kind  of  softening,  must  be  received  with 
qualifications.     The  observations  of  Dr.  John  Gairdner  and  Dr. 
Budd  evidently  show  that  the  probability  of  softening  may  be 
predicted  during  life,  although  Dr.  Budd  is  of  opinion  that  the 
softening  does  not  take  place  till  after  death.     A  similar  opinion 
is  expressed  by  AndraL     The  diseases  in  which  it  is  so  apt  to 
occur  are  those  in  which  there  is  much  cerebral  disturbance  and 
increasing  debility  and  emaciation  before  death,  and  from  such 
diseases  as  typhoid  fever,  cancer  of  the  uterus  or  peritonitis, — ^in 
infants  who  die  of  tubercular  hydrocephalus;  in   deaths  from 
exhaustion  from  inflammatory  diseases  of  the  brain,  when  vomit- 
ing is  a  constant  sjrmptom;  in  persons  who  die  from  phthisis  and 
from   ulcer   of  the   stomach.      The    symptoms  from  which   the 
softening  may  be  predicted  are,  that  when,  along  with  any  of 
these  diseases,  there  is  much  disorder  of  the  stomach,  such  as  pain 
and  tenderness  at  the  epigastrium,  loss  of  appetite,  thirst,  frequent 
vomiting  of  acid  fluids,  and  nausea,  the  lesion  may  be  expected  to 
be  found  after  death.     In  the  common  form,  as  Hunter  described 
it,  the  mucous  membrane  towards  the  splenic  end  is  thin,  and  for 
the  most  part  stained  by  hsematine,  very  slippery,  and  appearing  as 
a  dark  film  gliding  over  the  submucous  tissue.     The  tubes  appear 
under  the  microscope  to  be  a  good  deal  altered,  chiefly  by  solution 
of  their  epithelium,  while  dark  grains  of  melanic  matter  are  de- 
posited between  the  tubes.     The  amoimt  of  probable  knowledge 
we  possess  respecting  softening  of  the  stomach  is  thus  expressed 
by  Dr.  Handfield  Jones: — 

1.  There  are  two  forms  of  softening:  one,  the  commonest  by  far, 
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whicli  is  simply  the  result  of  the  action  of  the  acid  oonientB  of 
st^iinach  upoa  iU  own  dead  tissue;  the  other,  the  eonseqiiemee 
m  peculiar  change  takiog  phiee  in  its  glandular  sfcnieture^  wtiidi 
generates  a.  powerful  acid,  diasolving,  corroding,  or  destroyijig  tlie 
surrounding  tisaueL 

2.  The  latter  form  may  occur  either  with  an  empty  or  & 
state  of  the  blood-vessels  of  the  stomach,  the  softening  part 
which  will  accordingly  be  either  quite  pale  or  of  a  dark  blackiali 
tint 

3.  This  same  form  occurs  in  a  great  variety  of  morbid  ^1 
which  Beem  to  have  only  this  in  common^ — that  they  are  atteiidi 
with  gi'eat  depresaion  of  tlie  vital  powers. 

4.  It  is  mure  common  in  children  than  in  adults,  an 
[probahly]  of  the  ^eater  delicacy  and  less  resisting  power  of 
system. 

IL  Glandular  De^neration  of  the  Proper  Macoua  Smbstanoe  i»  b* 
far  the  most  common  of  the  organic  lesions;  existing  in  72  oui 
100  cases  examined  by  Dr.  Jones.  It  is  expressed  in  a  variety 
forms,  the  most  markod  of  which  are — (L)  Peculiar  morbi 
changes  in  the  tubes,  probably  analogous  to  the  process  wl 
occurs  in  the  tubes  of  tlie  kidney  in  Bright'a  disease,  where 
moleculai"  contents  of  enlarged  epithelial  cells  increase,  ultimat^ 
leading  to  complete  destruction^  so  that  the  tubes  become  fi 
with  the  debris  of  this  destruction;  (2.)  Melanie  and  (^ 
depo^it^  in  the  epithelium;  (3.)  Interstitial  deposit  of  nui 
and  libroid  exudation  at  the  expense  of  tht;  gland -substance, 
that  hypertrophy  of  tisaua  may  exist,  along  with — {k)  Atrophy 
the  tubular  epithelium  of  the  tubes  themselveSj  and  of  the  soli 
glantb — a,  form  of  cirrhosis  generally  associated  with  alcoboli 
and  described  hy  Dr.  Wilson  Fox. 

There  is  tbua^  on  the  one  hand,  in  some  instances^  ati  tit 
destruction  of  the  tubular  glands,  actual  loss  of  substance  witbatil 
replacement;  on  the  other  U&nd,  there  is  no  actual  loss  of  sul 
stance,  but  a  replMcement  of  elements  by  the  deposition  of 
h£  matter  within  the  tubcj^,  without  diminution  or  alt^ratioti 
their  fiaruL      That  tliesc  partial  degeneratious,   even  when  the 
extend  over  a  considerable  portion  of  the  stomach,  do  not 
rially  interfere  with  the  ultimate  dige^stion  of  food  .'si*t?ms  to 
efitablished  by   the  ausea  described  by   Dr.  Jones,  doficiency 
stom^ichal  digestion  being  comi>ensated  for  by  increi^Bcd  vigour 
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intestinal  digestion.  Such  loss  of  the  gastric  glands  appears  thus 
to  have  little  influence  over  the.  vital  acts,  so  that  it  ia  rare  to  find 
any  evidence  of  the  existence  of  such  lesion  during  life,  even  when 
the  degeneration  is  very  extensive.  I  believe,  however,  firom 
observations  upon  the  intestinal  mucous  membrane  in  analogous 
glandular  degeneration,  that  in  cases,  characteristic  of  intestinal 
wasting,  associated  with  anaemic  states,  as  described  at  page  77 
of  this  volume,  the  mucous  membrane  throughout  the  whole 
alimentary  tract  is  similarly  affected,  and  that  an  examination  of 
the  mucous  membrane  of  the.  lips,  and  buccal  membrane  of  the 
mouth,  indicates  with  great,  probability  the  change  below,  just  as 
the  condition  of  the  tongue  is  the  index  bom  which  we  judge 
generally  of  the  functional  state  of  the  alimentary  canaL  The 
general  symptoms  of  such  cases  are  undoubtedly  anfiemia  and 
debility,  without  any  obvious  organic  cause,  often  associated  with 
vomiting  or  nausea  in  the  morning,  no  desire  for  food,  and  a 
sensation  as  if  it  never  was  effectually  swallowed,  but  stuck  at 
the  diaphragmatic  entrance  of  the  stomach,  causing  the  peculiar 
feeling  of  weight  which  attends  indigestion  and  the  abundant 
genemtion  of  gaseous  fluida  It  has  been  also  well  remarked  by 
Dr.  Chambers,  that  such  symptoms  indicate  a  participation  of  the 
whole  alimentary  tract  in  such  lesions,  and  that  where  the  lesion 
is  merely  confined  to  the  stomach,  the  absence  of  such  symptoms 
are  sufficiently  accounted  for  by  the  compensation  to  stomachal 
digestion  afforded  by  the  healthy  intestinal  tract 

III.  Forms  of  Congestion. — These  may  be  described  as  2Xis»ive 
congestions;  or  as  active  catigestions  associated  with  inflammatory 
lesiona 

The  passive  form  of  congestion^  like  the  passive  form  of  ascites, 
is  explained  by  the  physiological  phenomenon  now  recognized  as 
perfectly  familiar — ^namely,  that  the  freedom  of  the  transit  of 
blood  through  any  part  is  in  a  great  measure  dependent  upon  the 
healthy  performance  of  its  functions,  and  of  the  function  of 
those  parts  immediately  associated  with  it — so  that,  if  function  is 
arrested,  the  circulating  current  is  arrested  also,  and  the  blood 
reverts,  or  is  thrown  back,  to  those  intervening  parts  in  the 
course  of  the  circulation  between  the  site  of  obstruction  and  the 
force  propelling  the  blood.  Thus  blood  ceasing  to  flow  freely 
through  the  lungs  reverts,  or  is  thrown  back,  upon  the  right  side 
of  the  heai-t;  blood  ceasing  to  flow  freely  through  the  liver  is 
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thrown  back  upon  the  stomach,  upon  the  one  hand*  or  i3pon  th6 
Bpleen  by  the  gastrCNepiploic  vesaels,  expressed  by  congestions  o£ 
these  visceiTi;    or,  on  the  other  hand,  the  portal  system  being] 
obstructed,  the  blood  reverts  to  the  niembranes  of  the  mteatinei»| 
and  expresses  such  an  occurrence  by  aamtea,  as  well  as  by  gastric 
venous  congelation.    Any  mere  mecbanica^l  impediment,  therefom?, 
which  prevents  the  blood  returning  from  the  stomach  towards  the! 
heart  will  induce  congestion  of  the  stomach. 

The  immediate  effects  of  such  congestion  upon  the  functionis' 
of  the  stomach  are  suflSciently  expressed  by  symptoms,  such  as, 
hmnmUmesw  or  the  vomiting  of  blood;  the  secretion  of  the  gastric | 
juice  also  is  diminished^  the  stomach  can  digest  leas  food,  and] 
requires  longer  inter\^als  of  rest  between  the  meala 

Tlie  persistent^  of  such  passive  forms  of  congestion  furtherl 
leads  to  the  deposition  of  melanic  matter,  and  to  disintegmtion  of  I 
the  tubidar  glands  of  the  stomach,  the  foi"mation  of  ulcers  in  its T 
mucous  membrane,  just  as  varicose  ulcers  are  established  in  the! 
Ihnbs,  &om  the  passive  congestion  which  attends  varicose  veins  inl 
the  lower  extremities,  by  impairing  the  nutrition  of  the  part,  asl 
explained  by  Simon,  Budd,  and  Jones. 

Besides  congestion  from  mere  mechanical  impediments,  theraf 
aif!  congestions  of  the  stomach  which  have  been  described 
vkarious— thai  is,  as  taking  the  place  of  congestions  which  ongbil 
to  occur  in  other  parts — such,  for  example,  as  when  it  occurs  alon^l 
with  hemorrhage  in  women  from  stoppage  of  the  c^itamenia;  anil  [ 
which  has  been  observed  to  occur  in  yellow  fever,  in  maltgnrmt 
cholera,  and  in  typhoid  fevers.  Congestion  also  arises  during  the  i 
development  of — 

IV.  Forms  of  InflammatiOE  tending  to  Exudations  and  BefttmctiaD  I 
of  Parts,  or  Gondensationfi  of  Tis»ae,  especially  about  the  Pyloric  OpeiKl 
inf,— Idiopathic  gastritk  is  an  exceedingly  rare  disease.     Wheal 
inflammation  of  the  stomach  does  occur,  it  is  generally  the  con- 
sequence  of    direct   injury  from    irritant    or  corrosive    poi^mtj 
Dr.   Jones    has    never    met   with   a    case  of    acute    idio{mthic 
gastritis.     Louis  examined  five  hundred  bodies  without  finding  » 
single  instance.      Andral,  however,  relates   several  caseR  in  Iiis 
Uliniqiie  Medimle;  and  it  is  stated  by  Dr.  Robert  Williaiua,  tliat 
during  the  whole  of  the  Peninsular  war  not  more  tlian  six  oMief  i 
were  reported  among  the  troops^  although  exposed  to  every  speoes 
of  privation^  and  a-i-i^c^d  ^a&  tlie^  were  to  its  most  efficient  exdl-  j 


TNFLAMMATION  OF  THE  STOMACH.  789 

ing  cause — the  use  of  spirits  in  every  form  in  which  alcohol  could 
be  got  to  drink. 

Tlie  difficulty  of  exciting  acute  inflammation  in  the  stomach  is 
well  shown  by  experiments  upon  animals,  and  by  the  often  long 
escape  of  the  polyphagist,  who  swallows  knives  and  watches,  and 
all  sorts  of  heterogeneous  things;  and  of  the  Indian,  who  passed 
many  times  daily  a  blunt  sword  into  his  stomach  with  impunity, 
till  at  last  its  coats  were  pierced,  and  he  died  The  stomach, 
also,  we  find  will  bear  tea  or  coffee  of  an  almost  boiling  tem- 
perature, followed  perhaps  shortly  afterwards  by  a  quantity  of 
ice.  One  of  the  persons  resident  at  the  Eddystone  Lighthouse 
at  the  time  it  was  burnt,  in  1755,  swallowed  a  quantity  of  molten 
lead,  which  accidentally  dropped  into  his  mouth  when  looking 
from  below  upwards,  to  observe  the  progress  of  the  fire.  But  even 
after  this  intensely  hot  substance  had  passed  into  his  stomach,  he 
lived  several  days,  having  been  taken  to  the  Plymouth  Hospital, 
where  he  was  attended  by  Dr.  Sprey,  who  describes  the  case 
in  the  Transactions  of  the  Royal  Society.  His  attendants 
hardly  believed  his  story  possible ;  but  on  examining  him  after 
death,  a  lump  of  lead,  weighing  7  oz.  5  drs.  8  grs.,  was  taken  fix)m 
the  stomach. 

The  simplest  and  most  frequent  form  of  inflammation  of  the 
stomach  is  that  which  is  brought  about  by  excess  in  eating  or 
drinking,  especially  of  alcoholic  drinks.  It  is  characterized  by 
active  congestion,  and  an  excessive  secretion  of  mucus  in  the 
stomach — ^a  condition  which  Dr.  Jones  describes  under  the  name 
oi  gastric  catarrh.     Dr.  H.  Jones  thus  describes  its  phenomena: — ^ 

'*  It  occurs  under  the  same  influences  as  catarrh  of  the  air-passages,  or 
conjunctivitis,  and  often  either  oo-exists  with  these  afiectioDS  or  succeeds 
them.  Its  anatomical  characters  are,  distention  of  the  capillaries,  and 
abnndant  secretion  of  an  extremely  tenacious,  clear,  whitish  bile,  or  blood- 
tinged  mucua  At  the  commencement  of  the  disease,  or  daring  exacerba- 
tions, the  hypersBmia  is  a  marked  feature ;  but  the  presence  of  abnormal 
mucus  is  a  more  constantly  observed  and  certain  character.  Congestion 
of  a  passive  kind  powerfully  predisposes  to  this  disease,  and  is  commonly 
conjoined  with  it.  Watery,  slightly  mucous,  feebly  acid,  or  neutral  fluids 
are  secreted,  and  often  ejected,  constituting  pyrosia  It  does  not  tend  to 
the  destruction  of  the  glandular  tubes*'  {Pathological  and  Clinical  Obser 
vcUions  reapeciing  the  Stomach,  p^  70). 
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There  is  a  comparatively  rare  form  of  inflaramatioD,  describe*! 
by  Dn  Badd,  in  which  coagulable  IjTnph  is  effused  into  ihc 
submucotiB  areolar  coat,  and,  hardening  and  contracting,  fajTiif^  ^ 
dense  gristly  mass,  binding  the  mucous  membrane  to  the  pHrtw 
beneath.  Round  the  pyloric  orifice  such  a  morbid  state  oftcm 
acts  as  a  permanent  stricture.  It  is  a  condition  almost  invariably 
the  result  of  spirit  drinking,  and  seldom  occurs  before  tlie  age  of 
forty.    . 

V,  Ulceration* — The  observations  of  Drs.  Chambers,  Oairdnef, 
Habei^lion,  Jonea^  and  Brinton,  have  shown  tliis  lesion  to  be  by 
BO  means  uncommon.  Simple,  ukrmtie,  and  jierforaHtiff  ulcem 
are  described.  The  ulcer  is  genei'ally  solitary  and  deep,  s^!d«>m 
larger  than  a  shilling,  circular  or  oval  in  shape,  its  edges  cleilti, 
sharp,  and  well  defined,  as  if  punched  out  It  is  genejiilly  mtih 
ated  along  or  near  tlie  lemer  curvature,  and  nsnally  nearer  ilie 
pyloric  than  the  cardiac  orifice,  and  more  frequently  on  tlie 
posterior  than  the  anterior  wall.  It  is  more  common  in  women 
than  in  men,  nearly  in  the  proportion  of  two  to  one.  It  is 
especially  a  disease  of  middle  and  advanced  life,  although  I>r, 
Budd  once  met  with  it  in  a  ^rl  of  fourteen.  Dr,  Brinton  records 
two  eases  under  the  age  of  ten  years.  It  b  relatively  more 
freqnent  amongst  the  poor  than  amongst  the  rich;  and  is  eepe- 
ctally  found  in  maid*servants  between  the  ages  of  eighteett  »jul 
twenty^fiva 

It  tends  to  prove  fatal  by  (1.)  Pmforati^m;  (t,)  ffwTnmrlkiB^ 
(S.)  Exhmtstion. 

When  the  ulcer  eats  its  way  through,  the  apertnte  gmdnaOy 
narrows,  as  it  reaebos  the  peritoneum,  to  little  more  than  a  jwiot, 
which  corresponds  to  tbe  centre  of  the  ulcer.  The  peritoneum 
Inflames  at  this  spot^  and  sloughs,  ivhen  perforation  Is  oompleied 
by  tbe  separation  of  the  slough*  An  important  sanitary  effort  is 
here  made  by  the  adhesion  of  the  peritoneum  surrounding  tbe 
slough  to  some  opposed  surface,  such  as  to  the  liver,  pancreaa, 
colon,  or  abdominal  wali  Fistulous  openings  may  then  be  csstab- 
lished,  so  that  food  escapes  from  the  stomach  when  such  fms»a^« 
communicate  with  the  alimentary  canal  A  most  compretienfiive 
record  of  such  cases  is  published  in  The  Edinburgh  ManMg 
Journal  for  July  and  August,  1857,  by  Br,  Charle-s  Murehtaoti, 
physician  to  the  London  Fever  Hospital  and  to  the  Hiddl^ouL 
Aocording  to  Dr.  Brinton'a  observations,  about  134  pet*  eenL  of 
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cases  of  ulceration  terminate  by  perforation;  and  he  considers  that 
the  liability  to  perforation  decreases  as  life  advances;  and,  as  Dr. 
Crisp  first  showed,  during  the  ages  from  fourteen  to  twenty  it  is 
most  frequent.  The  patient  may  survive  the  first  shock  of  the 
accident,  ultimately  to  succumb  to  the  combined  effects  of  peri- 
tonitis and  gastric  exhaustion. 

Hcemorrhage,  while  it  is  one  of  the  most  frequent  and  impor- 
tant sjrmptoms  of  ulcer,  is  also  a  mode  of  fatal  termination.  It 
generally  occurs  soon  after  a  full  meal;  and  about  from  3^  to  5 
per  cent  of  the  cases  prove  fatal  in  this  way. 

**  This  long  and  exhausting  malady,**  says  Dr.  Brinton,  "  predis- 
poses the  constitution  to  a  variety  of  other  diseases,  and  renders 
unusually  fatal  many  of  those  attacks  of  illness  which,  in  the 
course  of  years,  very  few  persons  altogether  escape.'* 

Symptoms  of  Oastric  TJloer. — ''  The  malady  is  annoimced  by  disturb- 
ances of  gastric  digestion:  at  first  by  mere  uneasiness  aud  pain;  then 
nausea  and  vomiting,  or  regurgitation,  that  expel  the  food  previously 
taken;  or  a  tasteless  or  acid  watery  secretion.  At  this  stage  of  the  disease 
it  is  sometimes  cut  short  by  the  occurrence  of  perforation,  with  its  sequel 
of  fatal  peritonitis.  Failing  such  an  accident,  the  dyspeptic  symptoms  are 
next  complicated  by  hsemorrhage  from  the  stomach:  sometimes  a  sudden 
and  dangerous  gusli,  oftener  a  slow  and  intermittent  drain  of  blood.  The 
aniemia  produced  by  this  hemorrhage  is  generally  associated  with  a 
cachexia  which  seems  to  be  essentially  independent  of  it;  being  chiefly  the 
result  of  the  inanition  necessarily  implied  by  frequent  vomiting  of  the  food, 
or  by  laige  destruction  of  the  gastric  mucous  membrane,  and  consequent 
impairment  of  its  function.  In  young  females  another  symptom  is  often 
present,  in  the  form  of  more  or  less  complete  amenorrhoea,  wbioh  may  be 
associated  with  either  of  these  two  states  of  ancemia  or  cachexia;  in  other 
words,  may  be  connected  with  ulceration,  with  hiemorrhage,  or  with  botk 
The  gradual  acquisition  of  all  these  symptoms  conducts  the  disease,  in  a 
variable  period,  to  a  climax,  whence  we  may  next  briefly  trace  it  towards 
its  termination.  Retaining  the  liabilities  to  death  by  perforation,  by 
haemorrhage,  by  vomiting,  and  by  exhaustion,  which  the  above  organic 
results  of  ulceration  severally  imply,  the  lesion  often  ends  by  one  of  these 
modes  of  dying,  or  by  two  or  more  of  them  in  combination.  In  other  cases 
a  spontaneous  subsidence  of  these  symptoms,  in  something  like  the  inverse 
order  of  their  occurrence,  announces  a  recovery;  or  a  similar  amendment 
b  only  effected  by  a  careful  medical  treatment,  such  as  quite  entitles  us 
to  dignify  it  by  the  name  of  a  cure"  {3fed,'Chir,  Review,  p.  159,  July,  1856). 
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The  chaMu^ter  of  tlie  pain  m  peculiar;  at  first  being  little  i 
than  a  feeling  of  weight  or  tightness,  of  a  dull  cUaracter, 
continuoua.  It  gradually  becomes  intensified  into  a  buminj 
gnawing  sensation,  which  produces  a  kind  of  sickening  depi^^i 
It  gi3neraily  comes  on  fr^iTTi  two  to  ten  minutes  after  the  iog 
of  food»  and  remains  dining  one  or  two  hourSj  which  correifpoiid 
to  the  period  of  gastric  digestion,  ailer  which  it  gi^adually  sub- 
sides, or,  if  vomiting  empties  the  stomach,  it  ako  invariaUy  cea^ok 
The  pain  is  generally  expressed  at  the  centre  of  the  epi^a&irium, 
or  at  the  middle  line  of  the  beUy,  immediately  below 
extremity  of  the  ensiform  cartilage,  often  confined  to  a  mere 
and  rarely  to  a  space  more  than  two  inches  in  diameter*  | 
dorsal  pain,  first  described  by  Cruveilhier.  is  also  subaeque^ 
established,  generally  in  a  few  weeks  or  months  after  the  epij 
tiic  pain.  It  is  expressed  by  a  gnawing  sensation,  interacapi] 
or  from  the  spine  of  the  eighth  or  ninth  dorsal  to  that  of  \ 
first  or  second  Inmbar  vertebra.  Pressure  in  the  epigastric  regim 
is  sonie times  unbearable,  and,  for  obvious  reasons,  must  be  applied 
witli  tlie  ntmoat  care  and  delicacy. 

V&niiting  usually  occurs  when  the  pain  reaches  its  height; 
completely  emptying  the  stomach,  generally  affords  relief 
further  details  of  symptoms,  the  reader  is  referred  to  the  admi 
{Mipers  of  Dr.  Brinton,  from  whom  the  statements  have 
condensed. 

VL  Cardnama. — The  cachectic  state  which  ulcer  of  the  stor 
ultimately  induces  has  caused  many  cases  of  simple  ulcer  of  the 
stomach  to  be  recorded  as  cancer;  so  that  it  has  been  a  popular 
belief  that  cancer  of  the  stomach  is  a  very  common  disease^  till  the 
inquisitive  researches  of  Dr.  Brinton  have  shown  that  the  mor- 
tality attributed  to  gastric  cancer  is  by  far  too  great  Of  necrop- 
sies performed  at  four  of  the  great  London  hospitals,  only  ali^ 
1  per  cent  of  the  total  mortality  is  due  to  this  lesion.  The  di 
IS  thus  far  less  frequent  than  ulcer  of  the  stomach.  Next] 
the  female  breast,  the  stomctch  seems,  in  this  country,  to  be 
part  most  liable  to  cancer,  and  the  male  is  more  frequ* 
affected  than  the  female — "a  fact/*  writes  Dr.  Brinton,  **  which  it 
is  impossible  to  avoid  connecting  with  the  exclusive  amenability 
female  to  the  manirjmr]:^  and  uterine  localisation  t 
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The  orifices  of  the  stomach  are  the  parts  which  are  almost 
exclusively  the  seat  of  cancerous  lesions. 

VII.  Abnormal  Funotional  States. — These  are  due — Firaty  to 
what  have  been  called  sympathetic  relations  with  other  organs, 
themselves  in  a  morbid  state,  and  which  are  now  explained  by 
the  phenomena  of  "refiex  actionJ*  Examples  of  this  may  be 
referred  to  in  the  vomiting  which  attends  irritation  of  the  lung, 
brain,  liver,  or  uterus.  Second,  a  scanty  secretion  of  the  gastric 
juice,  characterized  by  slowness  of  digestion,  and  long  retention  of 
food  by  the  stomach;  prolonged  distress  after  eating,  especially  of 
weight  and  uneasiness  at  the  pit  of  the  stomach;  peculiar  ten- 
dency to  decomposition  of  food  in  the  alimentary  canal;  the 
evolution  of  fetid  gases;  and  the  appearance  of  unaltered  ingesta 
in  the  stoola  Often  an  inheritance  by  birth,  the  conditions  which 
tend  to  produce  this  morbid  state  are  mental  over-exertion,  pro- 
longed anxiety,  especially  after  meals,  gluttony,  drunkenness,  and 
sedentary  habits,  and  the  consumption  of  more  food  than  the 
system  requirea  The  **  causes,  symptoms,  and  treatment  of  imper- 
fect digestion,*'  from  these  points  of  view,  are  admirably  treated 
of  by  Dr.  Leared  in  his  little  book  on  this  subject 

Urine  in  Dyspepsia. — ^Alterations  in  the  free  acidity  are  the  most 
important  signa  But  in  some  dyspeptic  cases,  especially  those 
attended  with  torpid  digestion  or  with  acid  vomiting,  it  has 
seemed  to  Dr.  Parkes  that  the  urine  is  more  alkaline  than  usual; 
so  that  there  may  be  abnormal  acidity  as  well  as  abnormal 
alkalinity  in  cases  of  dyspepsia.  When  the  urine  is  more  acid 
than  usual  after  food,  it  is  also  oft«n  scanty,  and  deposits  urates 
and  oxalates  of  lime— conditions  associated  chiefly  with  cardialgia, 
nausea,  and  fit)ntal  headaches.  Chloride  of  sodium  is  small  in 
amount  when  digestion  is  imperfect;  and  the  more  that  is  in  the 
urine,  the  more  perfectly  has  digestion  been  carried  on.  Oxalate 
of  lime  crystals  are  common  in  dyspepsia  (Parkes,  1.  c,  p.  333). 

Treatment — Congestion,  catarrh,  ulcer,  cancer,  and  functional 
states  associated  with  what  are  called  dyspeptic  symptoms,  or 
"imperfect  digestion,"  are  the  cases  of  stomach  diseases  for  which 
the  physician  is  called  most  frequently  to  prescribe. 

When  there  is  reason  to  believe  congestion  exists,  a  sparing 
and  easily  digested  diet  is  to  be  prescribed,  and  total  abstinence 
from  fermented  drinks  is  imperatively  demanded;  and  in  cases 
where  there  is  reason   to  believe  that  catarrhal  mfbds^xsA&sstL 
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prevails,  the  blandest  food  must  be  given  in  very  small  quaniitiM 
In  severe  casea  leecbes  are  to  be  applied  over  the  region  of 
stomaoh,  and  tbe  patient  may  sip  iced  water,  or  suck  small  pie 
of  ic«  to  relieve  the  tliirat 

For  obvious  reasons  ulcers  are  most  difficult  to  heal,  and  sndi 
cases  are  to  be  treated  by  rest  to  the  stomach,  and  by  diet 
rather  than  by  medicinal  means.     The  patient  must  eat  in  smi 
quatitities.  and  especially  of  milk  compounded  with  arrow*r 
macaroni,  semolina,  sago,  tapioca,  biscuit  powder,  Indian  meal, 
oatmeal  grucL     Iced  milk  combined  with  one*quartei*  to  one-t 
of  lime-water,  is  particularly  recommended  by  Dr,  Chamlieni:  ti 
or  three  table*spoonfuls  of  which  are  to  be  taken  at  short  inter 
BO  that  about  two  quarts  of  milk  may  be  thus  used  during 
day,  rendering  regular  and  mora  bulky  meals  tinneceasaiy, 
lime-wat.er  tends  to  prevent  coagulation   of  the  milk,   and 
milk  thereby  more  readily  passes  unaltered  into  the  int^tinoA*  \ 
be  digested  by  them  rather  than  by  the  stomach,     Dr,  Baltliai 
N.  Foster,  of  Birmingham,  has  well   laid  down  the  details 
managing  such  cases,  in  **A  Lecture  on  the  Treatment  of  Gast 
Ulcer*'  (Brit  Med.  JmiTiml,  June  3,  1865),     The  most  complect 
rest  possible  ought  to  be  given  to  the  affected  viscu^  by  stoppi 
the  supply  of  all  nutriment  by  the  month,  and  supporting 
patient  for  ae%'eral  daj-s  by  nutritive  enemata.     Perfect  quiet 
the  recumbent  posture  must  be  observed,  the  lips  and 
being  moistened  from  time  to  time  by  a  little  water.     Tlir 
may  thus  be  kept  for  eight  or  nine  days,  or  even  h^ 
nutrient  enemata  alone,  when  the  pain,  the  irritability  of  stor 
and  of  the  system  wiU  ceaae.     The  substances  Dr,  Faster 
found  most  useful  for  enemata^  arc  milk,  strong  unsalted  beef^ 
raw  €ggti  beaten   op  in  milk,  occasionally  a  little  braoily, 
generally,  in  two  enemata  daily  ten  or  twenty  minims  of  tincin 
of  opium.     The  enemata  should  be  as  small  as  f>ossible,  jrom  ii 
to  six  ounces  only  at  a  time.     The  interval  to  the  stomach  Ibtf 
gained  of  complete  rest  is  of  the  greatest  importaiOce  to^ 
success  in  the  treatment  of  gastric  ulcer,  and,  combined  with 
restricted  diet  described,  will  usually  effect  a  cure  in  three  wc 

Next  to  dieting,  blood-letting  by  two  or  three  leechea  apf 
to  the  region  of  the  stomach  about  twice  a  week  affords  obvio 
benefit,   the   patient   often    gaining    weight    during    their 
Blistering  &pplied  to  the  spine  is  also  said  to  relieve  the 
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pain.  Small  lumps  of  ice  may  be  swallowed  if  the  stomach  is 
irritable,  and  astringent  remedies,  especially  the  salts  of  Tnetals, 
such  as  a  combination  of  iron  and  alum,  are  of  great  benefit;  and, 
as  a  change,  gallic  acid,  nitric  acid,  and  bitter  barks  may  be 
administered.  Constipation  is  to  be  counteracted  by  enemata. 
When  hsemorrhage  occurs,  Dr.  Budd  recommends  small  bits  of  ice 
to  be  swallowed,  that  rest  be  maintained  in  the  horizontal  pos- 
ture, and  that  astringent  medicines  be  administered,  such  as  oil 
of  turpentiTie,  acetate  of  lead  and  opium,  alum  and  tanni<^ 
acid.  Oil  of  turpentiTie  should  be  given  in  doses  varying  from 
ten  to  twenty  minims  in  cold  water,  and  repeated  more  or  less 
frequently  according  to  the  urgency  of  the  symptoms.  When 
haemorrhage  is  copious,  a  mixture  containing  ten  minims  ^f 
diluted  sulphuric  a^cid  and  five  grains  of  gallic  acid  in  water, 
taken  every  two  or  three  hours,  is  the  best  remedy  (Dr.  B.  Foster). 
Dr.  Leared  justly  puts  great  stress  upon  the  necessity  of  strict 
attention  to  diet  in  all  cases  of  impaired  digestion.  If  fulness 
and  uneasy  sensations  are  experienced  after  dinner,  less  food 
should  be  taken  at  that  meal,  and  more  at  breakfast;  the  principle 
being  to  apportion  the  amount  of  food  necessary  to  sustain  the 
body  more  evenly  over  the  waking  hours  than  is  commonly  done. 
The  great  fault  in  the  dietetic  system  of  this  country  consists  in 
the  fact  that  most  people  are  supported  mainly  by  dinner.  This 
meal  is  consequently  too  large.  The  quantity  taken  at  dinner 
should  therefore  be  resolutely  diminished  till  breakfast  is  appre- 
ciated (Leaked,  1.  a,  p.  150). 

Special  symptoms,  common  to  various  morbid  states,  require 
special  modes  of  ti*eatment.  Excess  of  acid  is  best  neutralized  by 
lime'tiHiter  or  magTiesia,  and  the  gastric  fermentation  which  is  apt 
to  be  established  may  be  checked  by  brandy  and  various  aromatic 
spirits.  BicarhoTiate  of  potash  and  nitrate  of  potash,  in  the  pro- 
portion of  eight  parts  of  the  former  to  one  part  of  the  latter,  is 
useful  in  cases  of  habitual  acidity;  and  all  these  antacid  remedies 
should  be  taken  about  three  or  four  hours  after  a  meal  Pills 
containing  from  a  quarter  to  half  a  minim  of  creosote,  given  with 
each  meal,  will  in  general  counteract  fetid  eruotationa  It  checks 
that  fermentation  in  which  acetic  and  carbonic  aoids  are  fiuBied; 
while  conium  and  belladonna  are  the  medidftee  whioh  \ 
opium,  allay  general  nervous  irritability. 

In  cases  of  slow  digeetion,  witii  deficient  i 
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juice,  the  rules  of  treatment  are — (1.)  To  let  albuminoid  food  be 
as  liquid  as  possible;  (2.)  To  let  the  day's  aUowance  be  taken  in 
small  quantities  at  regular  intervals;  (3.)  That  by  the  admin]»» 
tration  of  alkalies  the  food  may  pass  to  the  intestines,  and  be 
digested  there,  rather  than  by  the  stomach.  This  latter  mode  of 
treatment  by  alkalies,  recommended  by  Chambers,  is  contrary  to 
that  recommended  by  Dr.  Budd  Both  are  consistent  with 
physiological  facts,  and  the  course  to  be  followed  must  be  deter- 
mined by  the  nature  of  the  case.  The  amount  of  food  taken  is  of 
great  importance  to  be  attended  to  in  cases  of  slow  digestion.  If 
a  fair  amount  of  exercise  be  taken,  the  following  dietary,  sligfatfy 
modified  from  that  proposed  by  Dr.  Leared,  will  be  found  appio> 
priate  in  such  cases: — 

Brbakfast  (8  A.M.) 

C  Mutton  Chop,  or  other        ^  Tea,  or  warm  milk  and  witer 

Bread  (stale), 4  ozX      meat    (cooked)    free  >    and  sugar,  or  other  bewN 

(      fipom  fat  and  skin,... .8  oz.  )     age, {  pot 

LUNCHBON  (1  P.M.) 

B««l(rtJe), 2o..{N»^,~j;j^"><*  -  Mert  orj.^^^^ ^^ 


DlNNKB  (5  or  6  P.M.) 


Vegetable., 4o«.j     <^»t"d«k>». *<»•)     ^  "^ 

Tea  or  Sufpbb  (not  sooner  than  three  hours  after  Dinner). 

rTea,  or  weak  brandy  vd 
n^^A  /o^.i^v  o  ^-  f  No  solids,  such  as  Meat  or  J      water,     or     sheriT    vd 

Biead  (stale), 2o..-^     ^^^  J      ^ter)  or  toast  aJwal*, 

to  the  extont  of  |  pint 


I 


For  excellent  advice  on  this  subject,  the  reader  is  referred  to 
Dr.  Leared's  book,  p.  160,  et  seq,;  and  to  Dr.  T.  EL  ChambOT^i 
Lectures  chiefly  ClinicaL 

Forms  of  indigestion,  marked  by  excessive  acidity  and  heutr 
bum,  may  be  relieved  by  bicarbonate  of  soda,  in  doses  of  fifteeD 
grains,  combined  with  a  few  grains  of  nitre,  and  taken  two  or 
three  times  a  day.  At  the  same  time,  free  excretions  fit>m  the 
liver  and  bowels  must  be  sustained  by  occasional  small  doses  of 
blue  pill,  or  jxydophylin,  combined  with  extract  of  colocynth  and 
of  henbane;  while  exercise  and  diet  are  duly  attended  to. 

Weakened  digestion  firom  over-fatigue  may  be  often  restowd 
under  the  use  of  carboruUe  of  arwmonia,  conjoined  with  compound 
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tincture  of  gentian,  or  with  extract  of  gentian  in  the  form  of  a 
pilL  Extract  of  nux  vomica  or  strychnia  are  valuable  remedies. 
Half  a  grain  of  extract  of  mix  vomica,  half  a  grain  of  sulphate 
of  iwUy  and  four  gixiins  of  compounds  colocynth  pill,  form 
a  combination  which,  taken  early  in  the  morning,  generally 
induces  gentle  action  of  the  bowels  (Leaked).  Compound 
rhubarb  pill  may  be  substituted  in  place  of  the  compound  colo- 
cynih  pill. 

Indigestion  from  habitual  drunkenness  is  best  relieved  by 
bitter  infusions,  such  as  gentian,  quassia,  and  calumba,  singly,  or 
combined  in  a  mixture,  so  that  a  dose  may  be  taken  two  or  three 
times  a  day,  an  hour  before  each  meal.  Small  doses  of  opium 
or  of  morphia  in  an  ammonia  mixture  may  also  be  given  at  bed- 
time, so  as  to  secure  sleep  at  night. 

In  prescribing  the  mineral  acids,  the  following  general  rule, 
stated  by  Dr.  Bence  Jones,  ought  to  be  kept  in  mind — ^namely, 
that  the  influence  of  sulphuric  a^id  is  astringent,  while  that 
of  hydrochloric  a^id  promotes  digestion,  and  of  nitric  acid 
secretion 

DISEASES  OF  THE  INTESTINES. 

Definition. — Under  this  heading,  as  with  stomach  diseases,  it  is 
pi'oposed  to  notice  the  more  certainly  o^sceHained  or  com/mon 
morbid  states  of  the  lesser  intestinal  canal,  eocpressed  by  func- 
tional diso^xiet's,  lesions  of  texture,  or  both. 

Pathology. — Although  enteritis  is  generaUy  described  in  text- 
books, as  a  rule  it  is  a  rare  disease,  and  seldom  affects  the  intes- 
tine throughout  its  whole  extent.  The  several  parts  under  which 
it  is  anatomically  described  are  variously  influenced  by  local 
inflammatory  processes.  The  peculiarities  of  anatomical  organ- 
ization, such  as  the  various  forms  of  minute  glandular  parts, 
determine,  in  some  measure,  the  forms  by  which  these  orgjinic 
lesions  are  expressed.  With  some  modifications,  explained  by 
such  peculiarities  of  structure,  the  organic  lesions  of  the  lesser 
intestinal  tract  are  in  many  respects  precisely  similar  to  those 
described  in  the  stomach;  while  the  functional  disorders  are 
indicated  by  the  various  forms  in  which  the  intestines  express 
irritation  or  perverted  action,  such  as  by  spasms,  coUe,  JUUulenoe. 
indigestion,  constiimtion,  and  various  forms  ofyiuiOMA  W  dto 
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r  Bofteaing  of  Tissue  has  been  desci'ibed  ia  the  small  iotofitti 
liimilar  to  that  affecting  the  stomach,  but  it  occxim  much 
frequeQtIy,  and  is   not   expressed  by  any  recognizable  clink 
|>Ijenoroena, 

IL  Glandular  Legions  and  Degeoerations  are  a  much  mort^ 
quent  occurrence,  if  not  a  coiistaut  one,  over  limited  portiona 
the  intestina     The  lesions  are  peculiar,  from  the  structur?^  of 
parts ;  and  the  d^gmi^&rations,  as  they  are  termed,  are  annlci 
to  those  described  by  Dr.  Jones  as  occurring  in  the  stomach  {* 
p*  786).     As  in  the  stomach,  so  in  the  intestines  there  is  id 
observed  in  some  cases,  on  the  one  hand,  an  entire  destrtic 
of  the  gland- tiflisue,  with  actual  loss  of  substance,  so  that  win 
the   mucous   membmne    is   delicately   dissected   from   the   mw 
cnlar  parts,  it  may  he  viewed  as  a  trans[>^irent  object  with 
lens;  on  the  other  band,  there  may  be  no  actual  loss  of  h\i 
or  of  substance,  while  the  Btructure  is  nevertheless  greatly  iJter 
— (1.)  By  alteratioiia  of  the  contents  of  tlie  mucous  tubes,  wit 
out  change  of  foim;   (2.)  By  an  interstitial  deposit  of  fihrinou 
matter  encroaching  upon  and  ultimately  oblitemting  the  prup 
glandular  tissue.     Thus,  externally  and  in  bulk^  the  paiia  majJ 
seem  to  be  unchanged;    but  they  are  found  to  be  m»teriall| 
altered  in  si>ecifie  weight,  and  the  range  of  alteration  la  i^nside 
able.     Thus,  through  lesions  or  degenerations  of  the  gland-t 
atrophy  of  the  mucous  membmne  of  the  intestines  beconit^  < 
pressed  in  two  ways  (as  originally  expressed  by  Dr*  Buck n ill  wit 
reference   to   the   nerve-substance   of   the   brain),   namely,— (1  .J 
Podiim  atrophy^  in  which  tlie  tissue  of  the  gut  wastes,  while  i 
glandular  texture  is  altered ;  (2*)  The  tissue  of  the  gut  may 
have  wasted;  on  the  contrary,  it  may  have  gained  in  hulk/ 
tbe  glandular  tissue  has  been  changed,  or  been  altogether  repl 
while  (3.)  The  two  conditions  may  be  ci>existent 

The  observations  which  apjiear  to  me  to  prove  these  statetneiili^ 
are,  alterations  in  the  specific  gravity  of  the  mucous  membnuid  irf_ 
.  the  intestine,  associated  with  chai-acteristie  morbid  ap^>earaiioedy  t 
shown  by  microscopic  examination  of  sections.     These  eomhinc 
modes  of  exatuination,  not  only  in  mucous  niembi-ane,  but  in  i 
parts  in  which  1  have  applied  the  test,  have  yielded  one  cbarael 
iatic  result — namely,  that  atrophic  states  of  prolonged  duraiio 
wluch  lU-e  generally  described  imgriinular  df^gen^ratiQJi^  of  mtnul 
tissue,  are,  for  the  most  part,  of  comparatively  low  specific  gnil» 
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and  with  a  chemical  re-action  under  the  microscope,  indicative  of 
the  presence  of  fat;  while,  on  the  contrary,  the  acute  inflamma- 
tory conditions  of  tissue  (where  loss  of  peculiar  minute  structures, 
like  the  glands  of  the  intestines,  is  due  to  destruction  from  eicudar 
tion  and  replacement  by  it)  have  uniformly  high  specific  gravities. 
These  results  are  similar  to  those  which  Dr.  Bucknill  has  ex- 
pressed with  reference  to  the  brain  {Med,'Ch'yr,  Review,  January, 
1855,  p.  212).  A  specific  gravity  of  1032  to  1*033  of  the  mucous 
membrane,  when  it  is  free  from  congestion,  may  be  regarded  as 
associated  with  the  healthy  state  of  the  gland-tissue.  In  condi- 
tions of  jpoeiiive  wasting  throughout,  it  descends  to  1  -030;  while 
ia  conditions  of  relative  wasting,  where  bulk  is  unchanged,  but 
where  glandular  parts  are  displaced  or  destroyed  by  exudative 
deposits,  the  range  of  specific  weight  of  parts  examined  has  been 
as  high  as  1044?,  and  in  the  large  intestines  as  high  as  1*050. 
The  specific  gravity  of  Payer's  patches  I  have  found  to  vary  from 
1032  to  1*044,  and  even  in  patches  from  the  same  intestine  there 
is  ofben  a  considerable  latitude  in  the  range  of  the  specific  weights 
of  the  gland&  The  atrophic  states  of  these  glands  aj^  indicated — 
(1.)  By  a  reticulated  condition,  void  of  all  glandular  elements,  and 
which  seems  to  occur  naturally  with  the  advance  of  years  beyond 
forty;  or  to  occur  after  extensive  infarction  during  the  pro- 
gress of  typhoid  fever,  the  elimination  of  the  product  thus 
taking  place  without  ulceration.  (2.)  By  the  remains  of  the  cica- 
trices of  ulceration  in  the  form  of  dark  granular  deposits;  or  of  a 
thin,  clear,  skin-like  membrane,  of  a  pale  colour,  and  with  a 
wrinkled  contracted  border.  These  morbid  changes  are  most 
commonly  associated  with  the  prolonged  continuance  of  complex 
morbid  processes,  as  in  constitutional  diseases,  such  as  those  of 
ansemia  (page  54,  ante),  or  in  organic  lesion,  leading  to  impairment 
of  the  constitution  generally.  They  are  also  associated  and  ex- 
pressed more  or  less  locally  amongst  the  peculiarly  local  glands  or 
accumulations  of  glands  of  the  gut,  such  as  the  solitary  lenticular 
glands  and  the  patches  of  Peyer,  during  the  progress  of  some 
zymotic  diseases,  such  as  in  cases  of  cholera,  dysentery,  and 
typhoid  fever. 

The  definite  morbid  conditions  in  which  the  glandular  ap- 
paratus may  be  found  are  as  follows: — (1.)  Intumescence,  stujffing, 
or  cramming  of  the  gland,  by  different  kinds  of  deposit,  by  debris 
of  normal  elements,  or  of  both,  and  associated  with  redixe^  ^vA 
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vascular  congestion  of  tlie  aubmucous  tissue — coBdittons  wbich 
correspond  to  the  so-called  ** infarct imi**  of  the  older  patbologistB; 
(2.)  SQ/tening^  degenemtiQU,  and  dvminatimi  of  the  abn<9nail^H 
constittietits  in  various  ways;  (S.)  Ut^raUoUf  sometimea  )«iuli]i^^| 
to  sloughing,  of  whole  patches  of  glands;  (4.)  Colhip^e  o/soHtarj^ 
gkinda,  or  otherwise  oicatrized  remainfi  of  ulcerations  of  solit&rj 
and  aggregate  glands;  (5,)  Accumidatkm  ofmelanic  matter,  char- 
acteristic of  pre-existent  and  long-continued  vascular  action,  wifchj 
changes  in  the  tissue  from  hsematine  (Pigmentary  degenertUkm:\ 
see  \"ol  i,  p.  117);  (6.)  Amyloid  degeneratifm  (see  voL  L,  p.  120},| 

The  cramming  of  the  glands,  associated  with  submucous  vasea- 
larity,   is  generally   due   to   a   mi  Iky-like   exudation,   vrith   the 
variously  metamorphosed  epithelial   elements.     Such   exadataon 
may  subsequently  undergo  various  kinds  of  metamorphoses  yet  Un 
be  deteimined;  but  generally  it  may  be  stated  that  corpv^uiafl 
mitl  fibrinous  elements  co-exist  in  the  various  foims  in  which  the| 
glands  are  found  in  tumescent 

There  can  be  no  doubt,  from  the  observations  of  Dr.  Hand  Geld  | 
Jones,  as  well  as  from  what  is  consistent  with  daily  oljus^rva- 
tion,  that  many  of  these  obvious  changes  go  on  independently  I 
of  any  expressions  of  the  phenomena  of  inflammation  aa  oom*! 
monly  underatooi      But  it  is  now  well   known  also  that  tbej 
undoubted  results  of  the  inflammatory  process  Rometimes 
without  the  manifestation  of  symptoms,  such  as  pleuriHc 
BWiis^  and  which  jdeld  to  appropriate  remedies.     In  such  i 
inflammation  has  been  considered  and  described  as  latent 
it  not  therefore  appear  conatstent  to  associate  the  pbenonsaiiE  i 

ich  latent  inflammations  with  the  phenomena  described  by  Oood*l 
fair  and  Redfem  as  the  fii'st  stage  of  lesion  in  the  eartilag©-celld 
with  those  of  the  early  degeneration  in  the  epithelium  of  the  I 
uriniferous  tubes  in  Bright's  disease;  with  the  degeneration  of  m* 
voluntary  muscle  described  by  Quain;  with  the  changes  described  i 
by  Virchow  in  the  eornea;  by  Bucknill  and  Skae  in  the  broran 
with  the  early  changes  in  the  epithelium  of  the  mucous  aar^j 
face  of  the  bronchi,  where  they  lose  their  cohesion,  sepamte  wtUil 
abnormal  rapidity,  and  ultimately  assume  forms  and  cbaiucUltl 
not  to  be  distinguished  from  pus;  and,  lastly,  with  the  phenyl 
mena  of  alteration  and  degeneration  of  the  minute  contents  of ' 
these  glandular  parts  now  d&*«rribed;  and  consider  such  chaogi^ 
as  expresoious  of  one  and  the  same  complex  morbid  proceeSv  and  J 
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which  Virchow  has  described  by  the  name  of  pareTichymatous 
infiammaiuyii?  (See  voL  L,  p.  98.)  The  ultimate  results  and 
further  expression  of  the  inflammatory  process  varies,  according 
to  the  texture  of  the  part  and  other  circumstances;  but  here 
we  have  the  initiative  of  the  process  similar  in  all  tissues,  while 
its  ultimate  results  are  various;  and  while  the  complex  state 
known  as  **fever'*  has  found  a  constant  expression  in  "the 
elevation  of  temperature,"  may  we  not  be  entitled  to  say  that 
"the  no  less  complex  process  of  inflammation"  has  a  no  less 
constant  expression  in  the  diminished  cohesion  of  the  minute 
elements  of  tissue? 

III.  Congestion. — There  seems  to  be  conclusive  evidence  to  show 
that  much  of  the  intestinal  catarrh  described  by  the  common 
name  of  diarrhoea  is  associated  with  an  erythematous  congestion 
of  the  mucous  surface  of  the  lesser  intestine,  extending  over  a 
considerable  extent,  and  rarely  attended  by  increased  arterial 
vascularity  of  the  submucous  tissue  When  the  symptoms  of 
such  congestive  states  are  manifest  during  the  progress  of  other 
diseases  which  terminate  fatally,  there  may  frequently  be  observed, 
besides  the  congested  state  of  the  mucous  membrane,  a  marked 
increase  of  vascularity  in  other  parts,  such  as  the  gastro-splenic 
omentum,  mesentery,  and  glands,  or  infarction  of  the  gastric 
glands,  associated  with  congestion  of  the  stomach  generally. 
These  phenomena  for  the  most  pai-t  are  associated  with  a  con- 
gested state  of  the  hepatic  system;  and,  occurring  in  a  person 
otherwise  in  good  health,  give  rise  to  symptoms  which  have  been 
considered  as  a  disease,  and  variously  named  enteria,  enteritis 
erythemoideay  diarrhoea  mucosa^  seu  catarrhosa  vel  catarrluile. 
During  the  autumn  and  winter  months  in  this  country  it  is  com- 
mon to  meet  with  such  cases  of  disordered  bowels  in  adults;  and 
in  children  at  any  season,  characterized  by  frequent  fluid  alvine 
discharges,  and  associated  with  extensive  superficial  irritation  of 
the  mucous  surfaca  When  the  irritation  predominates  towards 
the  upper  part  of  the  intestine — in  the  duodenum,  for  instance — 
the  symptoms  are  an  inclination  to  sickness,  speedily  followed  by 
copious  feculent  discharges;  the  surface  is  easily  afiected  by  cold, 
and  the  individual  may  even  shiver.  Tliere  is  also  thirst,  and  a 
feeling  of  internal  heat  over  the  epigastric  region.  The  functions 
of  the  liver  are  manifestly  disordered  at  an  early  period,  as  ex- 
pressed by  the  dull  yellowish  colour  of  the  conjunctiva,  and 
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sallow  darkness  of  the  complexion,  especially  round  the 
The  toTigiie  is  generally  moist,  but  viseid,  elammyj  and  fam4. 
The  appetite  is  completely  lost,  in  the  first  instancy.     The  skin 
dry,  and  the  palms  of  the  hands  and  soles  of  the  feet  becoi 
impleasantly  hot  and  burning.     The  bowels  generally  become  db*i 
tended  with  flatus;  and  there  is  an  uncomfortable  senjsatioti  *jl 
distension^  incapacity  to  expeJ  the  air,  and  occasional  griping  ul 
the  bowels,  which  are  constantly  producing  a  nimbling  tioi 
The  stools  are  at  first  large,  feculent,  and  consistent,  but  sti 
i]ueiitly  they  become  watery,  and  even  mixed  with  blood;  tlj 
tenesmiLB,  or  a  tendency  to  strain  at  stool,  comes  on  and  in 
Undigested  articles  of  food  are  also  passed — the  diarai 
symptom  of  li^ntery  or  diaTfTkcsa  erapulosa  of  the  olde^*  ; 
The  belly  ia  not  painful  when  pressed,  aa  in  peritonitia  or  aoil 
inflammation  of  the  bowel,  but  there  is  often  a  deep-seated 
of  uneasiness.     This  state  soon  terminates,  in  general  favourmU; 
It  is  more  especially  brought  on  by  exposure  to  great  changes 
temperature  in  humid  and  moist  weather,  by  wet  feet,  damj 
beds  or  clothing,  and  improper  dieting  at  irregular  tinae^; 
articles  of  food,  imperfectly  fermented  malt  liquors,  acid  wii 
and  sour  unripe  frutts,  drastic  purgatives,  and  various  mi 
poisons. 

A  diarrlioea  of  whitish  stools  is  often  extremely  ptrastetit, 
may  reduce  the  patient  to  the  very  verge  of  death.     It 
supervene  after  injuries  which  may  induce  cerebral  coneussioii; 
it  may  come  on  after  dysenteries  have  been  cured     There  may 
no  fever,  the  appetite  may  be  good,  and  digestion   may 
tolerable,  but  emaciation  and  weakness  become  daily  more 
more  marked     At  first  the  motions  only  increase  to  two,  in 
of  tlie  usual  single  daOy  one.      Afterwards  the  calls  to 
increase,  so  that,  during  the  twenty-four  hours,  there  may 
eight  or  ten  in  the  day.     The  desire  to  evacuate  the 
becomes  sudden;  and  the  stools  are  apt  to  pass  involunt*iiI; 
preceded  by  little  or  no  premonitory  sensations,  and  consi;$tii 
merely  of  two  or  three  table-spoonfuls  of  muco-gelatinous  inatii 
resembling  thick  milk  or  puriform  fluid,  or  like  a  jelly,     A  simi 
state  of  mucous  membrane  lining  the  small  gut  gives  rise  to  li  wli 
secretion  from  its  surface:  so  that  white  milky  stools  are  t 
to  flow^ — DimTkmi  alba  of  Hilarj^ — a  form  of  bowel  diaea.^ 
IS  sometimes  epidemic  in  Barbadoea     No  remedy  is  of  so  mi 
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service  in  this  affection  as  the  extract  of  nux  vomica,  to  the  extent 
of  a  fourth  to  a  half  grain  dose;  or  strychnia  to  the  extent 
of  one  twelfth  of  a  grain,  in  a  pill  twice  or  thrice  a  day,  with  the 
sulphate  of  iron  and  extract  of  calumba.  Dr.  Maclean  gave 
tincture  of  Ike  pemitrate  of  iron,  gr.  x.  every  half  hour,  in  this 
form  of  diarrhoea,  with  great  benefit;  and  it  is  in  diarrhoea  of 
this  kind  that  iron  is  of  so  much  service.  My  attention  has 
been  recently  called  to  a  new  preparation  of  iron  by  Mr.  W. 
A-  Moss  (dispenser  of  medicines  of  the  Army  Hospital  Corps  at 
Dublin),  which  seems  to  possess  some  desirable  properties,  espe- 
cially as  to  solubility  and  freedom  fix)m  the  inky  astringent  taate 
of  preparations  of  iron.  Its  preparation  is  given  in  the  note  below.* 
Black  or  dark  stools  (mekerui)  are  not  so  much  due  to  bile 
{airaMlis  of  Abemethy) :  as  that  such  stools,  resembling  pitch,  are 
principally  composed  of  morbid  or  impaired  secretions  firom  the 
intestines  (Hoffman,  Home,  Graves).  In  such  cases  the  discharge 
of  the  black  matter  is  followed  by  a  feeling  of  relief  to  the  system 
generally.  In  cases  of  true  melcena,  where  the  dark  colour  is 
due  to  blood,  great  debility  and  sometimes  fainting  may  follow  the 
evacuations.  Stimulating  and  tonic  remedies,  such  as  turpentine, 
are  of  benefit  (Graves). 

IV.  Inflammation  of  the  Bowel,  or  Enteritis.— The  phenomena  of 
infiammation,  when  they  do  occur,  generally  express  themselves 
in  the  ileum. 

Acute  diffiise  inflammation  is  marked  by  redness,  thickening, 
and  impaired  cohesion.  The  redness  is  of  a  deep  ve^ious  red, 
approaching  to  blackness,  either  partial  or  general  in  extent,  and 
in  dotted,  arborescent,  or  striated  patches  It  is  distinguished 
from  mere  passive  congestion,  by  the  increased  arterial  vascularity 
of  the  submucous  tissue.  The  thickening  is  generally  sensible, 
and  often  considerable  The  impaired  cohesion  is  not  so  obvious 
as  in  the  stomach,  but  the  mucous  membrane  may  be  removed 

*  Perri  Ammonia-Photphat. — Heat  oommon  phosphate  of  soda  to  rednem.  Take 
of  the  pyrophosphate  of  soda  bo  obtained  Jy.  Dissolve  in  one  pint  of  warm 
water.  Then  take  of  protosulphate  of  iron  Jiv.  Dissolve  in  twelve  ounoes  of 
water.  Mix  the  solutions,  collect,  wash,  and  dry  the  precipitate  at  a  gentle  heat 
over  a  water-bath.  Take  of  this  precipitate  Jj.,  Liq.  Ammonia  P.  L.  Jiss.,  water 
q.  s.  Dilute  the  Liq.  Ammonia  with  an  equal  volume  of  water,  and  rub  up  with 
the  phosphate  of  iron  in  a  mortar  until  the  latter  is  dissolved.  Then  diluta  to 
S^vig.  Filter  the  solution,  and  evaporate  at  a  heat  not  ezoeeding  ISO^  Fahr.,  ow 
a  water-bath,  and  proceed  as  for  the  other  scale  preparaUons  of  iron.  Tbt  don  ' 
one  fluid  drachm. 
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much  more  easily  than  in  health  *  &om  its  attachmetii  to  the  parts  I 
subjacent  In  the  chronic  forms  of  diffuse  inflaTDmation  the] 
colour,  thickening,  and  cohesion  of  the  gut  are  not  greatly 
changed;  but  in  general  the  thickness  is  inore  eonsiderable,  the! 
cohesion  of  parts,  instead  of  being  impaired,  m  oftren  rendered! 
more  tenacious,  while  the  dark  venous  hue,  on  Bubsidin^,  leaves  a  < 
greyiah  or  slate-ooloured  tint,  from  a  deposit  of  melanic  matter  in  I 
the  substance  of  the  membrane. 

Serous  inflammation  of  the  mucous  momhtune  of  the  small  I 
intestines  may  be  inferretl  to  exist  from  the  lai^  i|uantittes  of ' 
Berous  fluid  often  discharged  by  stool  during  life,  at  the  au 
time  that  the  abdomen  is  the  seat  of  pain  and  tenderness.  After  J 
death  the  fact  may  be  proved  by  the  louse  difliuent  fsecal  tnaiter] 
often  found  in  tlie  small  intestine:  at  the  same  time  the  muooiisl 
membnine  is  partially  or  genei'ally  inflamed. 

The  effusion  of  coagnlable  or  fibrinous  lymph  in  the  Bttudl  in- 
testines is  an  extremely  rare  occtirrence,  "I  have/'  says  Dr  I 
Bailhe,  '*3een  in  violent  inflammation  scattered  portions  of 
coag'ulable  lymph  thrown  out  upon  the  surface  of  the  villotu 
membrane.  This,  however,  is  very  uncommon  *'  (p.  158)»  BiUard 
has  seen  it  but  twice  in  the  intestines  of  children.  Dr.  HaTidfielii 
Jones  also  notices  that  the  surface  m  sometimes  the  seat  of  nu 
exudation  much  i^esembling  that  of  croup;  the  attacks  recurring 
several  times,  each  presenting  a  stage  of  irritation,  whidi  en<ls  in 
tlie  foraiation  and  throwing  off  of  a  false  membrane.  Tlris  me^a- 
brane  sometimes  forms  a  layer  of  some  thickness,  extending  prttty 
uniformly  over  the  surface,  or  appearing  in  the  stools  as  tubukr  ] 

sts  of  the  intestines,  and  sometimes  it  is  as  thin  a*  a  wafer,  or  | 
insists  merely  of  tattered  shreds.     In  one  case  mentioned  by  Br  j 
Copland  there  were  shreds  of  dysmenorrhceal   falsa  membruie 
discharged  from  the  uterus,  but  not  at  the  same  time  (PalAo* 
logical  Anidomy^  by  Jones  and  Sieveking,  p.  526).     The  ilipb* 
theritic  exudations  described   by  Kokitansky  are  of  m  mmilv  | 
nature.     Pseudo-membranous  inflammations  of  the  bowels  hav« 
also  been  described  by  Dr.  W.  Ctimmlng,  of  Edinburgh,  and  Dr 
Simpson. 

XJlcaimtion  is  much  more  common,  and  m  indeed  by  no 
\m frequent,  especially  from  the  action  of  the  typlioid  and  the 
paludal  poisons;  and  this  ulceratitm  may  take  place  either  at  tlie 
free  or  a<iherent  surface  of  the  membmne.     Wlien  it  takes  place 
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at  the  free  surface,  the  ulcer,  says  Andral,  may  fomi  in  the  centre 
of  a  point  of  inflammation,  the  mucous  membrane  around  being 
healthy,  or  it  may  form  in  the  midst  of  an  extended  patch  of 
diffuse  inflammation,  without  the  follicular  structure  appearing  to 
be  in  any  degree  affected.  Again,  the  submucous  tissue  may 
inflame  and  become  the  seat  of  a  number  of  small  abscesses,  which 
may  point  like  so  many  pustules  of  small-pox.  The  apices  of 
these  abscesses  become  thinned  and  softened,  till  at  length  the 
mucous  membrane  ruptures,  and  the  pus  they  contain  is  poured 
into  the  cavity  of  the  intestina  These  constitute  miliary  vesicles 
entirely  of  morbid  origin  from  the  first,  and  are  to  be  distin- 
guished from  the  infarction  and  ulceration  of  solitary  or  lenticular 
glands.  The  form,  edge,  and  base  of  these  ulcers  are  not  unlike 
those  found  in  the  stomach,  except  that  the  ulcer  with  a  sharp 
perpendicular  edge,  as  if  made  by  a  punch,  is  much  more  rarely  seen. 

Besides  infiammatioii  and  ulceration  of  the  membrane  over  its 
general  surface,  the  solitary  glands  may  be  either  separately  or 
conjointly  with  the  former  the  seat  of  inflammation  and  of  ulcera- 
tion, subsequent  collapse,  atrophy,  and  obliteration. 

The  glands  of  the  small  intestines  are  thus  liable  to  be  enlarged 
and  transparent,  looking  like  a  drop  of  pellucid  water  from  serum, 
having  a  small  black  point  in  the  centre,  which  is  the  mouth  of 
the  duct  leading  to  the  distended  follicle.  When  the  patches 
of  Peyer  are  ulcerated,  the  ulcer  generally  takes  the  oval  form 
of  the  patch,  and  these  ulcers  sometimes  burrow  so  deep  as  to 
rupture  the  intestine.  As  these  forms  of  lesion,  however,  prin- 
cipally occur  in  typhoid  fever,  dysentery,  and  cholera,  as  a  result 
of  the  morbid  process,  the  reader  is  referred  to  those  articles. 

Inflammation  of  the  intestines,  says  Dr.  Baillie,  sometimes, 
although  rarely,  advances  to  mortification.  When  it  does  so,  the 
mortified  part  assumes  a  dark  livid  colour,  loses  its  tenacity,  and 
is  very  readily  torn. 

Ulceration  and  mortification  sometimes  lead  to  the  perfora- 
tion or  rupture  of  the  intestine,  when,  the  contents  of  the  bowels 
escaping  into  the  cavity  of  the  abdomen,  the  patient  dies  of 
peri  ton  itia 

The  symptoms  of  enteritis  partake  more  or  less  of  those  already 
stated  as  belonging  to  congestion,  combined  with  pain,  aggravated 
by  pressure,  as  a  characteristic.  The  chief  ^seat  of  pain  is  gener- 
ally about  the  umbilicus,  or  the  right  iliac  toutL    The 
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from  the  bowels  relieve  for  the  moment  the  griping  pains.     Tha 
pulse  is  excited,  aud  generally  full  and  strong. 

The  absence  of  intense  pain  and  tenderness,  of  vomiting,  of 
constipation,  of  excessWe  vomiting  and  tympanitis,  of  the  maaSi 
and  frequent  pulse,  all  of  which  are  characteristic  of  peritoniias»  is 
sufficient  to  distinguish  enteritis  from  that  diseas*?, 

V.  Waxy  or  Amyloid  Degeneration  of  the  Intestinal  Mncoui  Mein- 
brane.^Next  in  frequency  to  the  spleen,  liver,  and  kidney  degen- 
eration of  the  amyloid  kind,  is  that  of  the  intestines,  where  this 
degeneration  especially  affects  the  arterial  capillaries  of  the  villi, 
and  the  aurrounding  networks  of  the  mucous  and  submucous 
tissue*     Its  progi*essive  involvement  of  pai'ts  is  as  follows: — 

(L)  It  is  seen  in  the  pointa  of  villi;  (2.)  It  is  seen  involving 
entire  villi ;  (3.)  The  mucous  aud  fiubmucous  capillaiies  of  inflamed 
parts;  (4.)  Annular  infiltmtion  round  solitary  glands;  (5.)  De* 
generation  of  the  vessels  surrounding  the  sacculi  of  Peyers  pat4!he& 
Virchow  says  he  has  seen  the  whole  tract  of  arterial  capillaries 
from  the  mouth  to  the  anus  in  a  uniform  condition  of  ain  ' 
degeneration.  I  have  repeatedly  met  with  this  condition  i  3  j 
soldiers  at  the  invaliding  hospital  of  the  army,  formerly  at  Fort 
Pitt,  and  now  at  Netley.  Anseniia  of  the  mucous  tnembratie, 
with  a  peculiar  glistening  or  shining  aspect  of  its  surface,  anr 
the  most  characteristic  features*  Otherwise  there  are  no  outward 
signs  of  the  lesion  to  attract  attention*  PaUor,  anaemia^  and 
atrophy  ought  to  excite  suspicion;  but  the  applicatioii  of  the 
iodine  re-agent  is  absolutely  necessary.  The  atrophy  baa  ad- 
vanced so  far  that  Virchow  has  known  the  villi  to  drop  off« 
and  the  intestine  to  be  bare  of  \alli  whei^  villi  are  usuaDy 
present  The  walls  of  the  fine  arterial  twigs  of  blood-veasds 
became  pellucid^  transpai-ent,  glistening,  rigid*  and  thick,  and  a 
reduction  in  the  size  of  their  cidibre  is  the  result  Blood  eet^fls 
to  pass  til  rough  them,  nutrition  is  impaired,  aod  atrophy  resultav 
extending  over  lai^  tracts  of  the  bowel,— moat  decided  towards 
the  duodenum.  The  substance  of  the  villi  has  frequently  been 
found  changed  into  the  amyloid  or  albuminoid  material  Sotua- 
times  the  mucous  membrane  is  also  destroyed,  and  uloem  an 
developed  which  penetrate  deeply  into  the  tissue  The  capstiks 
of  Peyer's  patches  have  been  seen  enlarged,  as  well  as  the  soljtaf^ 
glands  (Freeichs),  Lambl  has  traced  the  amyloid  degen&miioa 
and  de»truction  of  the  tntestmal  epithelium  through   the  mA- 
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stance  of  the  villi,  the  follicles  of  lieberkuhn,  and  the  muscular 
coat  itself 

Treatment — ^The  treatment  of  enteritis,  when  not  arising  from  a 
morbid  poison,  is  by  leeches  to  the  abdomen,  gentle  purgative 
medicines  combined  with  an  opiate,  fomentations,  and  purgative 
or  opiated  enemata.  After  the  inflammation  has  subsided,  mild 
tonics,  as  the  compound  tincture  of  gentian  with  nitro-muriatic 
acid,  may  be  substituted,  with  the  prospect  of  recovering  the  lost 
tone  of  tlie  parta 

When  diarrhoea  exists,  if  there  is  reason  to  believe  that  much 
congestion  prevails  connected  with  the  hepatic  region,  a  cathartic 
dose  of  calomel  followed  by  castor  oil  may  be  necessary.  If  the 
stools  indicate  an  acid  re-action,  magnesia  may  be  given  with 
advantaga  When  membranous  films  or  shreds  of  coagulable 
lymph  are  passed,  electro-galvanic  applications  over  the  abdo- 
men and  dorsal  spinal  region,  combined  with  creasote  or  tar  in 
the  form  of  a  pill,  is  quoted  by  Dr.  Wood,  on  the  authority  of  Drs. 
Ciunming  and  Simpson,  of  Edinburgh,  as  worthy  of  a  trial. 
Next  to  blood-letting  are  those  remedies  which  determine  to- 
wards the  skin;  and  for  this  purpose  combinations  of  Dover's 
with  James's  powder,  or  a  solution  of  tartar  emetic  with 
laudanum,  are  the  most  useful  medicines,  and  their  beneficial 
action  is  very  much  aided  by  the  use  of  the  warm  bath,  and 
a  flannel  roller  applied  with  firmness  round  the  abdomen 
(Craigie). 

The  greatest  care  ought  to  be  given  to  the  management  of  the 
diet  It  ought  to  be  strictly  antiphlogistic,  consisting  entirely  of 
slops  and  light  puddings. 

Animal  food  must  be  entirely  withheld,  and  only  permitted 
occasionally  in  the  form  of  soup.  The  safest  diets  are  those  of 
arrow-root,  sago,  tapioca,  gruel  of  oatmeal,  sowens*  barley  water, 

*  "The  husk  and  tome  adhering  lUroh  separated  from  oats  in  the  manufacture 
of  oatmeal  are  sold  in  Scotland  'under  the  inconsistent  name  of  aeetU.*  These,  if 
infused  in  hot  water,  and  allowed  to  become  sourish  in  this  state,  yield,  on  expres- 
sion, a  mucilaf^inous  liquid,  which,  on  being  sufficiently  concentrated,  fonns  a  firm 
jelly  known  by  the  name  of '  foicenj.'  Kot  less  than  a  quart  of  the  teeds  are  to  be 
rubbed  for  a  considerable  time  with  two  quarts  of  hot  water,  after  which  the 
mixture  is  to  be  allowed  to  rest  for  sereral  days  till  it  become  sour.  It  is  then 
strained  through  a  hair  sieve,  and  the  straine<l  fluid  left  to  rest  till  a  white  sedi- 
ment 8ul>8idefl.  The  supernatant  fluid  is  to  be  poured  off,  and  the  sediment  washed 
with  cold  water;  after  which  it  may  be  either  boiled  with  frt^h  water,  stirring  the 
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toaat  water,  burnt  oatcake  water,     Tliis  last  Bubstance,  used  ns  a 

driuk,  is  said  to  allay  irritation  and  morbid  aensibiHty  of  the 
bowels  (Craigie).  WheD  the  aMommal  paiDa  and  striols  suWtd^ 
and  the  appetite  increases,  the  diet  must  be,  if  possible,  still  mi>fe 
scnipulously  attended  to.  Oatmeal  porridge  boiled  to  the  ntiwo^t 
possible  degree  of  pulpinea^s,  and  not  too  consistent,  is  one  of  ihft 
best  of  diets,  which  may  be  alternated  with  ground  rice,  alotia  or 
combined  with  barley  flour,  all  of  which  may  be  eaten  witb  dilut«Nl 
milk  from  the  cow,  or  with  milk  undiluted  of  town-fed  cows. 

VL  Colic,  Interodyma,  Enteral^ia — Is  a  painful  affection  of  the 
lower  portions  of  the  alKlomen,  caused  by  a  violent  cantnM*- 
tion  of  the  muscular  fibre  of  some  |K>rtion  of  the  iniestinAl 
canaL  The  remote  causes  are  indigestion,  exposure  Uy  cold,  or 
other  general  cause;  and  all  periods  of  life,  from  infancy  to  oW 
age,  are  lialile  to  the  affection.  It  also  attacks  either  «ex 
It  is  seldom  that  persons  die  of  colic;  but  such  instances  huve 
occurred;  and  dissection  has  shown  some  portion  of  the  intestines 
intossuscepted — affording  a  strong  presumption  tliat  this  affw^tioii 
depends  on  a  spasmodic  oonatriction  of  some  part  of  the  intestinal 
canal  This  view  of  the  case  is  supjiorted  by  Mr.  Blane,  who 
states  that  in  fatal  cases  of  colic  in  horses,  different  portions  of 
the  alimentary  canal  are  found  strongly  contracted,  and  inucli 
oftener  of  the  small  ttian  of  the  large  intestines,  which  also  some- 
times contain  gas*  The  bladder  appears  to  participate  in  tb© 
spasm,  tlte  urine  being  either  frequently  ejected  or  suppresaed 
Colic,  therefore,  is  a  spasmodic  contraction  of  the  stomaeb  or 
intestines^^^ — usually  sudden  in  its  attack;  and  the  patient  eonae- 
quently,  witliout  any  previous  indisposition,  is  often  utiejc- 
pectedly  seized  with  a  severe  fixed  pain  in  some  part  of  th<i 
abdomen,  but  which  is  relieved  on  pressure,  so  that  he  either  situ 
doubled  up,  or  i^olls  on  the  ground,  or  lies  flat  on  the  belly.  In 
other  cases,  where  much  air  is  secreted*  the  bowels  are  greatly 
distended,  and  the  pain  is  now  compared  to  a  twisting  or  wringing 
pain  around  the  navel,  accompanied  with  soreness.  Tlie  walk  of 
the  abdomen  also  participate  in  the  internal  spasm,  so  that  ibs 
navel  is  often  drawn  in  towards  the  back,  or  the  heads  of  the  recti 
muscles  are  exceedingly  prominent,  resembling  so  many  Ttmnd 

w)iob  time  it  Is  boiling^  or  it  mftj  be  driod  ftsd  pt^^nsd  wben  GonvaDient  in  tin 
Mune  mftniier  u  mrow-rool.    It  mmj  be  etttea  wttb  wm«,  mlSkj  or  leman  jam  i 
«ugM^"  (Pereim  On  Pq^  p,  826). 
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balls.  The  bowels  are  generally  but  not  always  constipated,  and 
the  stomach  may  or  may  not  be  irritable.  In  the  latter  case  it 
often  rejects  both  food  and  medicine.  The  pulse  is  little  altered 
at  the  commencement  of  the  attack ;  but  if  the  paroxysm  be 
prolonged,  and  the  patient  exhausted  by  pain,  it  may  be  hurried 
and  frequent.  The  tongue  is  generally  clean,  although  sometimes 
white  and  coated 

Oastralgia,  or  stomach  colic,  is  a  severe  pain  in  the  stomach, 
often  so  completely  idiopathic  that  the  slightest  cause  produces  it. 
One  person  cannot  eat  a  strawberry,  another  a  gooseberry,  another 
an  egg,  without  being  seized  with  it.  In  other  cases  every  sort 
of  diet  produces  it,  so  that  the  patient  is  racked  with  pain  after 
every  meal  Those  affected  are  usually  adults;  and  women  are 
more  frequently  the  subject  of  it  than  men. 

The  attack  of  colic  is  generally  sudden,  the  patient  being  unex- 
pectedly seized  with  a  pain,  which  attains  its  greatest  height  on 
the  instant,  round  or  above  the  umbilicua  This  attack  is  gen- 
erally accompanied  by  sickness  or  vomiting,  by  great  flatulence, 
and  by  a  confined  or  sometimes  by  a  purged  state  of  the  bowels. 
It  may  last  from  a  few  minutes  to  a  few  hours,  and  often  ceases 
as  soon  as  the  stomach  is  emptied  or  the  bowels  have  acted;  but 
when  the  patient  is  costive,  it  very  constantly  continues  till  he 
is  relieved  by  medicine,  when  it  subsides  almost  as  rapidly  as 
it  commenced,  leaving,  however,  a  soreness  behind  it.  The  pulse 
in  this  affection  is  natural;  there  is  no  fever,  and  the  pain  is 
relieved  on  pressure;  circumstances  which  readily  distinguish  it 
from  inflammation.  The  disease  may  subside  after  one  attack; 
but  genuine  gastralgia  sometimes  lasts  for  many  montha 

Diagnosis. — ^This  disease  is  distinguished  from  inflammation  by 
the  pain  being  relieved  on  pressure,  and  by  the  quiet  state  of  the 
pulse. 

Prognosis  is  in  every  case  favourable. 

Treatment — The  treatment  of  colic  is  by  opiates,  chlorodyne 
stimulants,  and  purgative  medicines.  When  the  bowels  are  con- 
stipated, five  grains  of  calomel,  fifteen  grains  of  jalap,  and  one 
grain  of  opium  should  be  administered  immediately,  and  followed 
by  the  following: — 

Bf.  Mist.  Camphorse  c.  Magnesise  Sulphat,  Jj.;  Tinct.  Hyoscyami, 
TT\^xv.  to  XX.;  Tinct.  Cardamomi,  ^.  To  be  repeated  every  five  or  six 
hours  until  stools  are  obtained. 
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In   niUd  cases  a  scruple  of   rhubarb,   or  half  an   ouBce  of 
ca^stor  oil,  or  other    mild  purgative,  combined  with  a  gmin 
opium,  may  be  substituted  for  the   opium,  calomel,  and  jaUfx^ 
t^ome   liftve  doubted  the   propriety  of  administering  opiates  ai 
the  onset  of  the  dl^ase;  but  it  is  certain  that  a  mild  purgatiT^j 
combined  with  a  mild  narcotic,  will  efiect  more  than  a  dmslie 
]mrgative  without  such  combination,     Enemata  often  give  itii*| 
mediate  relief     Externally,  the  application  of  large  bags  filkNll 
with  hot  ckmntntiUe  fimvers^  or  of  heated  mmlf  or  of  the  st&m^Hik-^ 
vjarmei'  filled  vAtk  hot   vxtter^  m^e  useful.     The    ivann   tfOik 
fomen-tations,  or  a  large  lintseed  ur  mvAitard  pauliice  over 
abdomen,  are  also  highly  useful  auxiliaries.     Some  patienU  ntt' 
said,  when  these  remedies  have  failed,  to  have  been  benefited  by 
dashing  cold  water  over  the  lower  extremities;  but  the  expert* 
ment  is  Ijazardoua     The  diet  should,  during  the  attack,  be  slopa,'' 
as  sago  and  arrow-root,  with  a  little  of  biandy;  and   for  mmt 
time  after  tlie  patient  has  recovered  it  should  be  light,  and  perliape 
limited  to  fi.^h  and  pud  dings. 

VI L  IleoSf  Hiserere  Mel,  Yolvxilas,  latassusception,  ar  Itivagtnalioaj 
— are  names  ftir  a  severe  variety  of  colic,  accompanied  by  vomitiiig,! 
often  so  obstinate  that  the  action  of  the  bowel  is  iuverteci  ami 
fsecal  matter  thrown  up  by  the  mouth.     The  patient  may  or  may 
not  be  constipated     This  inversion  of  the  action  of  the  intefiiiiiie 
is  often  the  result  of  infiammation,  of  cancer,  or  of  other  structtmil 
disease  of  the  intestine;  but  it  sometimes  occurs  idjopathicaltyj 
and  especially  in  broken  and  feeble  constitutions,  and  in  children  I 
It  is  one  of  the  most  fatal  of  infantile  discasas. 

Its  more  frequent  cause  is  some  mechanical  obstruction ;  and  it  I 
is  singxilai*  in  how  many  diflerent  ways  this  may  be  produced  laj 
aome  instances  a  portion  of  intestine  has  slipped  into  a  loopvl 
formed  by  a  band  of  adhesion,  which  has  united  the  folds  of  Ibol 
intestine  to  each  other,  or  to  the  walls  of  the  abdomen,  or  ta| 
some  other  part  The  colon  also  baa  been  found  to  have  take 
a  turn  round  on  itself,  or  the  right  portion  to  have  passed  OT«rJ 
to  the  left  side,  or  left  portion  to  the  right  sida  Adheajona 
the  amentum^  or  of  the  appendix  vemiiformWt  have  likewttit| 
formed  a  similar  loop  or  noose,  and  the  intestine  baa  been  strui^ 
gulated  in  it  Sometimes  an  accidental  opening,  actii^ 
nooae,  has  existed  in  the  omentum  or  mesentery,  Iteus  fifom  ClioJ 
intestine  being  strangulated,  as  in  the  various  forms  of  benua*  ii| 
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common.  The  accidental  insertion  of  one  portion  of  intestine  into 
another,  termed  intus8U8cejpiio,  is  another  cause.  It  occurs  more 
frequently  in  infancy  and  childhood  than  at  any  other  period  of 
life.  Of  twenty-five  cases  observed  or  collected  by  Rilliet,  seven 
occurred  in  children  of  six  months  or  under ;  six  during  the  first 
year  of  life;  seven  between  five  and  ten  years  of  age;  five  between 
ten  and  under  fifteen  years  of  age. 

Invaginations  of  the  small  intestines  are  so  frequently  found 
after  death,  that  it  is  generally  believed  they  are  formed  with 
great  fiwjility,  and  that  they  often  occur  during  life,  giving  rise 
to  temporary  bowel  derangement;  but  that  they  also  soon  become 
disentangled  again  by  the  normal  peristaltic  movementa  Of 
300  children  examined  by  Louis  at  the  Salpetrifere  Hospital, 
and  who  died  there,  the  greater  number  had  two,  three,  or  more 
volwli  without  any  inflammation  of  the  parts;  and  there  were  no 
circumstances  in  their  history  during  life  which  led  to  the  sus- 
picion that  these  children  suffered  from  the  intussusception,  (Vol. 
iv.,  Mem.  de  VAcad,)  Dr.  Baillie  also,  in  his  great  work  On  Mor- 
bid Anatomyy  says,  "In  opening  bodies,  particularly  of  infants, 
an  intussusception  is  not  unfi*equently  found  which  had  been 
attended  by  no  mischief;  the  parts  appear  perfectly  free  from  in- 
flammation, and  they  would  probably  have  been  easily  disen- 
tangled from  each  other  by  their  natural  peristaltic  motion." 
Dr.  Macintosh  states  that  he  scarcely  ever  opened  a  child  without 
finding  partial  invagination  of  the  small  intestines  {Practice  of 
Physic,  vol  L,  p.  256).  Dr.  Hodgkin  also,  in  his  valuable  work  On 
the  Morbid  Anatomy  of  the  MtLcous  Menibranes,  and  Rokitansky 
in  his  Pathological  Anatomy,  each  make  mention  of  the  firequent 
occurrence  of  invaginations  in  the  bodies  of  adults,  as  well  as  of 
children,  and  they  consider  them  to  be  produced  in  the  majority 
of  instances  during  the  last  moments  of  life — in  the  death  struggle. 
I  have  frequently  observed  such  invaginations  in  post-mortem 
examinations,  not  associated  with  symptoms  during  life,  but  they 
have  been  generally  in  cases  where  the  irritability  of  the  bowel 
had  been  greatly  increased  during  life  by  excessive  diarrhoea, 
with  or  without  ulcerations  of  the  intestines:  such  invaginations 
were  invariably  in  the  small  intestinea 

The  cases  of  intussusception  of  most  serious  import,  and  which 
give  rise  to  the  characteristic  phenomena  of  ileus,  are  those  which 
commence  in  the  great  intestine  and  involve  the  ileo-ccecal  v«In^ 
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The  maj ferity  of  the  fatal  case/i  are  those  in  which  the  caecum  nnA 
ascending  colon  have  swallowed  up,  as  it  were^  a  large  portioD  of  tbfl 
small  intestine.     In  the  seventj*- sixth  volume  of  the  Philot¥ypltkyii 
Traniiacfion^,  a  case  is  recorded  in  which  the  inversion  began 
the  ileo-cfJic  junction,  and   progressed  until   the  whole  of 
aseending,  transverse,  and  descending  colon  were  carried  into  \ 
sigmoid   flexure   and   rectum,  and   the   ileD-colie   valve    wn» 
Apposition  with  the  anal   aperture,  so  that  the  contents  of 
small  intestines  parsed  at  once  from  the  ilemn  through  tl»e  AJitia.1 
A  somewhat  similar  ca,se  i^i  recorded  by  Mr.  Cunningham,  tiilbe^ 
second  volume  of  the  Medical  Gazette  for  1838  (p.  98S)»     Death 
took  place  in  three  days,  after  which  it  was  found  that  tiie  iltftin 
and  ccecum  were  impacted  into  the  transverae  and  deseendiagi 
colon,  and  had  passed  low  down  and  into  the  rectum,  the  iocar- 1 
cei^ted  portion  ha\'ing  the  appearance  of  the  mteetine  in  st 
lated  hernia. 

The  mhmlus,  or  portion  of  the  gut  where  the  lesion  existed 
consists — (1.)  Of  the  external  portion  fonned  by  that  pfjrtio 
of  the  bowel  into  which  the  other  has  slipped;  (2)  Of  the  middle^ 
and  (3-)  Of  the  internal  part,  composed  of  the  reflection  of 
invaginated  portions  As  the  invagination  progresses, 
increa-'^e  takes  place  mainly  at  the  expense  of  the  ext 
containing  portion  of  the  bowel;  the  middle  and  internal 
fleeted  portions  are  very  soon  compre^ed,  constricted,  and 
gulated,  in  the  course  of  which  inflammation  and  sloughiD 
ensue,  as  the  parts  become  subjected  to  more  and  more  liic 
ing  pressura  The  increase  of  the  invagination  is  also  doub4-| 
lass  aided  by  the  violent  and  repeated  contractions  of  the 
minal  muscles,  induced  by  fenmmus. 

Invagination  into  the  great  gut  through  the  valve  seems  to 
followed  by  inevitable  increase  of  the  lesion  through  peri^Ultic 
action,  while  the  Bpasmodic  contraction  of  the  valve  will  prevent 
any  spontaneous  retura.     At  the  angle  of  reflection  of  the  middk 
on  the  external  layer,  adhesions  are  apt  to  occur  eventually  wHIil 
the  peritoneal  covering  of  the  inner  portion;  and  if  sloughiogl 
occur,  the  continuity  of  the  canal  may  be  restored  by  completto 
union  here.     Tlie  vessels  of  the  impacted  mesentery  undei^go  io 
great  congestion  that  blood  very  soon  exudes;  and  the  ei»eape  t>f  I 
small  flocculi  of  coagulated  blood,  mixed  with  mucus  an*!  fn^t^i 
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from  fiecal  matter,  has  been  regarded  as  pathognomonic  of  this 
affection. 

In  some  rare  cases  the  impacted  portions  have  sloughed  away, 
leaving  the  continuity  of  the  canal  unimpaired.  Dr.  William 
Thomson  has  described  such  cases  in  Nos.  125  and  127  of  the 
Ediiibui^h  Medical  aiid  Surgical  Journal;  also,  in  the  American 
Journal  of  Medical  Science  for  1855,  there  is  a  case,  by  Dr. 
Brown,  of  a  trooper,  who,  after  suffering  from  constant  tenesmus, 
with  the  escape  of  scanty  and  offensive  evacuations  for  about 
twentj''  days,  expelled,  after  much  straining,  a  membranous  tube 
twenty-five  inches  long,  which  proved  to  be  a  portion  of  large 
intestine  of  its  normal  calibre,  with  its  coats  thickened,  but  easily 
distinguished.  The  man  died  a  month  after  this  event,  and,  on 
inspection,  the  large  intestine  was  found  much  shortened,  the  sig- 
moid flexure  altogether  absent,  and  the  rectum  greatly  increased 
in  capacity.  Dr.  Hare  showed  to  the  Pathological  Society  of 
London,  in  1862,  how  neatly  nature  effects  a  cure  in  cases  of 
this  kind,  a  patient  of  his  having  died  of  tubercular  disease  three 
months  after  suffering  from  intussusception,  when  several  inches 
of  the  small  bowel  came  away  on  the  fourteenth  day  of  the 
attack.  At  the  post-mortem  examination  it  appeared  that  the 
portion  of  the  small  intestine  came  away  fifteen  inches  above 
the  caput  coli,  and  so  perfect  was  the  cicatrix  that  it  appeared  as 
a  mere  line  round  the  bowel,  with  some  puckering  of  the  omentum. 

Symptoms  of  IntussTUception. — In  the  child  they  mainly  consist 
of  restlessness,  sudden  fits  of  crying,  and  straining  as  if  at  stool; 
a  discharge  of  mucus,  more  or  less  mixed  with  blood  and  fi-ee 
from  fsecal  matter,  sickness,  and  anxiety  of  countenance.  These 
phenomena  are  generally  but  not  invariably  preceded  by  a  sudden 
and  violent  action  of  the  bowela  A  physical  examination  of  the 
belly  may  disclose  a  tumor  or  swelling  of  the  intestine;  and 
sometimes,  as  in  a  case  described  by  my  friend  and  neighbour.  Dr. 
Osborne,  of  Bitteme,  to  the  Medical  Society  of  Southampton,  the 
invaginated  part  could  be  reached  with  the  finger  introduced  into 
the  rectum. 

Diagnosis  is  mainly  differential  between  this  and  other  forms  of 
alvine  obstruction.  The  colic  is  extremely  severe,  and  the  marked 
remissions  of  pain  are  followed  by  exacerbations,  which  increase  in 
violence  with  each  repetition.      Physical  diagnosis   ouglit  to  be 
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had  recourse  to  in  every  ease.     From  heriiia,  oases  of  itittissuDcep- 
tioti   are    to    be   distinguished    by  the   absence    of   the    bental 
tumor   at  the    respective  abdominal  apertures  where  hernia  ii 
iisuaL     The  condition  of  the  rectum  ought  always  to  be  ascer* 
tained    by  a    digital    examination.      Tympanitis,    severe  hicciip, 
mental   depressioUj  prostration,    and    constipation    prevaiL     Tbd 
vomiting  is  less  argent  in  proportion  as  the  obstruction  b  lower  I 
do\rn  in  the  bowel;  and  if  the  duodenum  is  involved,  vomiting 
is  almost  incessant     Dr.  Osborne,  of  Bitterne,  lately  brought  me  I 
the  stomach  and  intestines  of  a  child  that  died  of  this  ajfection; 
and  the  relations  of  the  parts  involved  were  peculiar  in  this  re- 
spect, that  iu  the  reflection  of  the  eolon^  which  cuntalnc^l  ibe  J 
volvnlns,  the  mesentery  of  the  duodenum  was  dragged  in,  andH 
along  with  it  the  adjacent  waU  of  the  intestine.     The  pwrie  »tc   " 
jireserved  in  the  museum  at  Netley. 
Prognosis  ib  not  always  hopeless,  but  is  nevertheless  mostgmve 
Treatment — PopuJar    opinion    considers    the    disease   eniineJy  i 
beyond    the  powers  of  medicine.     All    remedies   of  a    pt^iging  ] 
nature  ought  to  be  withheld*     I  am  indebted  to  my  frtetid  Df*j 
Osborne,  of  Bitterne,  for  the  use  of  a  very  interesting  monogrBphj 
in  MS.  by  him  on  this  disease,  containing  the  histiiry  of  m  wdi~\ 
marked  case  which  he  was  enabled  to  relieve  by  a  peculiar  modtj 
of  surgical  interference.     "Upon  introducing  the  finger  into  Uia| 
rectum/'  he  writes,  **I  could  distinguish  high  up^  and  only  jtist 
within  rtjach,  what  I  conceived  to  be  an  invaginated  {)ortion 
bowel     To  the  finger  it  imparted  a  feeling  verj^  simihtr  to  that  < 
the  08   ukri  when  ejcamined  per  vaginam.     Upon  prestnjre, 
receded  en  nuiMe,  but  returned  wlien  the  finger  waa  wnthdimirn,*^ 
This  invagination  continued  to  pass  lower  and  lower  down  the 
rectum  till,  at  the  end  of  thirty^four  hours  from  the  invasion 
the   disease,   the   volvulus  was  almost  presenting  externally, 
that,  on  separating  the  edges  of  the  anal  orifice,  the  proUf 
poiiion  could  be  distinctly  seen.     In  consultation  with  Dr.  JosepI 
BuUar,  of  Southampton,  it  was  supposed  that  the  lesion  mt^iil 
owe  a  meclmuical  cause — such  as  the  impaction  of  a  florin  wit| 
which  the  cliild  had  been  amusing  itself  a  few  days  befot*. 
diaeover  if  it  were  really  so  or  not,  I  obtained,  says  Dr.  OsfactlMl 
''an  elastic  bougie,  and  having  passed  my  finger  into  the  rectw 
I  sought  carefully  for  the  orifice  of  the  inner  or  contained  por 
of  gut,    which,  after  some  diflaculty,   I  discovered,  and  havic 
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insinuated  the  point  of  my  finger,  I  passed  the  bougie  along  its 
palmar  surface,  and,  after  two  or  three  ineffectual  attempts, 
succeeded  in  directing  it  into  the  canal,  and  after  passing  it 
some  distance  onwards,  I  found  the  intussuscepted  portion  begin 
to  recede,  and  this  in  a  manner  which  I  could  not  at  all  explain. 
It  seemed  not  to  be  the  consequence  of  any  direct  force  from 
the  pressure  of  the  bougie,  as  the  latter  had  met  with  no  ob- 
struction or  point  of  resistance;  but  it  appeared  rather  as  if  the 
restoration  of  the  canal  to  a  rectilinear  direction  had  afforded 
the  condition  necessary  for  the  withdrawal  of  the  volvulus  by 
some  natural  action  of  the  bowel  itself  This  opinion  is 
further  strengthened  by  the  fact  that,  upon  retaining  the  bougie 
steadily  in  its  position,  and  withdrawing  my  finger,  for  the  purpose 
of  enabling  Dr.  BuUar  to  examine  and  satisfy  himself  that  the 
volvulus  was  becoming  unfolded,  it  had  so  far  and  so  quickly 
receded  as  to  be  entirely  out  of  reach  of  his  finger,  although  intro- 
duced immediately  on  the  removal  of  my  own.  The  strainings 
now  ceased,  and  the  child  appeared  to  be  greatly  relieved,"  and 
eventually  made  a  good  recovery. 

In  cases  where  the  lesion  cannot  be  reached,  inflation  of  the 
bowels  with  air,  as  originally  suggested  by  Hippocrates  two 
thousand  years  ago,  in  his  third  book  {Th^  Uaetty),  has  of  late 
years  been  revived  and  adopted,  first  in  America,  and  sub- 
sequently in  this  country,  (Gorham,  in  Guys  Hosp,  Reports, 
and  MeiL'Chir.  Trans.,  vol  ix.)  This  Hippocratic  remedy  has 
undoubtedly  been  more  successful  than  any  other.  Of  twenty- 
eight  cases,  the  details  of  which  were  collected  by  Dr.  Osborne, 
there  were  only  seven  recoveries;  and  three  of  these  were  effected 
by  inflation  of  the  colon  with  air.  Dr.  Murphy  and  Mr.  Erichson 
have  borne  strong  testimony  to  its  value  in  discussions  on  the 
subject;  and  the  former  had  recourse  to  the  operation  on  (me  of 
his  own  children  with  success  (MS.  notes  of  Dr.  Osborne).  For 
its  success.  Dr.  Osborne  is  of  opinion  that  the  remedy  should  be 
employed  at  an  early  period,  before  there  has  been  time  for  adhe- 
sion between  the  contiguous  surface  of  the  volvulus. 

My  friend  Dr.  David  Greig,  of  Dundee,  has  had  recourse  to 
this  method  of  treatment  in  numerous  instances,  with  perfect 
success,  and  has  published  an  account  of  his  experience  in  the 
Edin.  Monthly  Med.  Journal  for  October,  1864.  By  means  of 
the  ordinary  elastic  enema  tube,  fitted  to  the  pipe  of  a  small  pair 
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of  bellows,  lie  ww^  able  to  pass  a  wasiderable  quantity  of 
into  the  rectum,  continuing  the  process  till  the  belly  shows  Btg, 
of  considerable  dis tension,  and  even  till  uneasine^  prevaib.     Xi 
the  Bame  time  warm  fomentations  are  to  be  applied  to  the  bellyJ 
Its  beneficial  action  is  indicated  bj*  the  relief  of  the  urgent  symp 
toms,  such  as  straining  and  vomiting;    and  gmdually  a   fci-^ 
evacuatiou  is  obtained  tVom  the  bowela 

The  use  of  large  enemata,  with  manipulation,  has  also  \h 
recommended.  A  long  stomach-tube  is  to  be  pa^ed  as  high  upl 
the  colon  as  it  will  ^o^  and  the  anus  being  firmly  cotupres 
round  it,  warm  water  is  to  be  slowly  iojectedr  so  as  to  distend 
bowel  as  much  as  possible  When  the  fluid  is  allowed  to 
away,  the  abdomen  should  be  pressed  upon  with  tlie  hands.  9oaSj 
to  move  about  the  coils  of  intestine  (Tannee). 

The  earlier  any  of  these  remedies  are  had  recourse  to  tiel 
gi*eater  will  be  the  chance  of  recovery;  and  the  patient  nmyj 
be  put  under  the  influence  of  chloroform  to  facilitate 
manipulations. 

When  all  remedies  fail,  gastrotomy  may  be  thought  of,  and 
chances  of  success  considered     The  operation  is  advocaU^ 
Benjamin  PhilHps,  and  in  some  caaes  it  may  be  juatifial>U\  (» 
his  paper  in  Meil.-Chii\  Tnirm^  vol  xxsi.) 

SEtmoN  IIL — Relative  Weight  of  the  Solid  Viscera  or 
THi  Abdomkw, 

The  liver,  the  kidneys,  the  spleen,  and  the  pancreaa  an*  il 
OT^ns  which  require  special  notice  here;  and  in  onler  to  obtAinl 
positive  data  for  the  solution  of  many  questions  regarding  their 
pathology,  it  is  necessary  to  know  tlie  relative  weight  of  the 
viscera. 

Ae^rding  to  the  experience  of  Frerichs,  the  relative  weight  of 
the  liver  in  healthy  individuals  may  vary  from  f^th  to  ^th  of ! 
Iiody;  and  in  adults  it  fluctuates  between  ^th  and  ^th.  Duriti 
the  period  of  greatest  growth  of  the  body,  the  liver  does 
become  enlarged  in  a  manner  j^ropurtionate  to  the  increase  of  the 
entire  bod^^;  and  its  diminution  in  old  age  is  for  the  most  jwLrt  iaj 
advance  of  that  of  the  body.  Its  substance  in  this  respect,  ther 
fore,  presents  a  marked  contmst  to  the  muscidar  tifisue  of  tha 
heai^t;  for  whilst  the  heart  increases  progi-e^ively  up  to  an  ad-l 
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vanced  age  (BizOT,  Botd),  the  mass  of  the  liver  diminishes 
(Frerichs,  Boyd);  and  in  old  age,  as  a  general  rule,  there  is 
senile  atrophy  of  the  organ. 

TABLE  SHOWING  THE  RELATIVE  AVERAGES  OF  BODY-WEIGHT,  AND 
THE  WEIGHT  OF  THE  SOLID  VISCERA  OF  THE  ABDOMEN  AS  TO  AGE 
AND  HEIGHT  (Boto). 


Age  and  Sex. 

Body-weight. 

Body, 
height. 

Weight  of 

Weight  of 
Spleen. 

Weight  of 
Pancreaa. 

Weight  of 
Kidneya 

Years. 

Lba    Oi. 

Inchea 

Oonoes. 

Oancea 

OonceB. 

Oancea 

-^Fetie;::: 

14       6 
18       2 

28-6 
27-7 

11-7 
1117 

1-84 
104 

•44 

•49 

2-65 
2-4 

^-M&;::: 

20       0 
18       7-6 

81-6 
81-6 

16-85 
18-49 

1-58 
1-28 

•76 
-68 

8-88 
3-14 

*^^  t Female, .. . 

25      8 
24      9 

87-6 
870 

1918 
19-66 

1-86 
1-65 

•8 
-8 

4-06 
4-26 

'»»"{&;;::: 

42      6 
88      6 

47  0 
46-0 

84-71 
26-86 

3-03 
2-54 

1-68 
1-84 

6-58 
6-75 

"»»^«{^1V.:: 

68      0 
68     14 

60-5 
57-7 

67-76 
64-38 

6-19 
4-68 

219 
2-64 

9-34 
909 

^otoSolM^;;:; 

92    14-5 
86    18 

66-7 
62-0 

60-29 
62-74 

7-19 
6-63 

8-64 
2-95 

11-57 
10-17 

soto^H^nii;;::: 

98      8-5 

87      0 

66-5 
620 

68-11 
68-61 

7-12 
613 

8-47 
805 

11-35 
10-34. 

"'<>'>«{^tc; 

102      0 
84      9-5 

66-8 
Q2-0 

Wo^ 

62-0 

68-06 
4903 

619 
6  04 

8-48 
2-78 

10-89 
8-8 

««»»«•{&;:;; 

102      0-5 
86      0 

65-37 
44  0 

6-23 
4-67 

8-46 
2-88 

9-1 
8-66 

'^^H^t^C. 

108    18 
86    14 

65-7 
61-5 

48-24 
42-98 

4-82 
407 

81 
2-8 

8-88 
8-28 

'o^o^oJFet;;:;:; 

106    13 
80      4 

65-7 
610 

46-33 
88-87 

4-93 
8  57 

822 
2-62 

10-68 
7-68 

8«'»»«{Feti-e;::; 

99      0 
79      0 

66-7 
600 

4101 
34-64 

4-27 
8-46 

2-83 
287 

8-25 
6-86 

Section  IV. — Diseases  of  the  Solid  Viscera  of  the 
Abdomen. 

diseases  connected  with  the  liver  and  its  functions. 

Definition. — Under  this  heading  {as  with  the  previously  con- 
sidered diseases  of  the  abdominal  viscera  connected  with  tlte  pro- 
cess  of  digestion)  it  is  proposed  to  consider  some  of  the  more 
definite  morbid  states  expressed  by  functional  disorders^  lesions 
of  texture,  or  of  both. 
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Pathology  and  Korbid  Anatomy. — The  morbid  staien  aaanemied 
with  hepatic  disorder  may  be  referred — (L)  To  congestion  of  Um 
liver  in  yarioua  foiTUs;  (2.)  To  kepatitisj  or  iatlammaiion  of  ill 
substance,  and  the  formation  of  (3.)  HepuHe  abscess;  (4,)  C'hranl 
enktrgenmnt  and  inclmniicm;  (5.)  To  vncreased  seereiimi 
elimination  ofhile:  (6*)  Jaundice, 

I.  Congestioa  of  the  Liver. — This  morbid  state  is  expreHfted 
various  forms: — ^(L)   There  may  be  coTigestion  from  ini 
eeeretimi  of  htle,  and  the  bile-ducts  especially  are  then  gorged  wit 
bile;  or  thei^  may  be — ^(2.)  Passive  con^eMion  of  the  bep&t 
veins  or  of  the  portal  veins;  and  (3.)  Active  congestiofi,  chU 
involving  the  arterial  capillariea. 

Morbid  anatomy  assigns  to  each  of  these  foims  of  eoitgesti 
peculiar  and  characteristic  appearatsces. 

The  liver,  after  death,  is  found  enlaT^ed  principally  npisi^aixis,  j 
as  to  encroach  upon  the  capacity  of  the  right  side  of  the  cbe 
The  ducts  are  generally  distended  with  bDe,  and  this  tnmy  araQ. 
from  various  causes,  such  as  compression  of  the  ducts  from  ove 
distended  veins,  frequently  brought  about  by  intermittent 
remittent  fevers.     It  is  also  a  condition  associated  with  the 
stages  of  cirrhosis,  when  the  appearance  of  the  liver  is  that  knoi 
by  the  name  of  nntnieg  Uver,     Tlie  distension  of  the  veins 
to  b€  of  a  pai^ive  kind,  and  to  depend  on  rece^ion  of  blood 
the  surface  of  the  body.     An  ultimate  result  of  hepatic  bitiftr 
congestion  seems  to  lead  to  the  filling  of  the  hepatic  cells  wit 
dark  yellow  matter,  and  wtien  forms  of  passive  vascular  vonge 
tion  are  long  associated  together,  ultimate  atrophy  and  degenc 
tion  of  the  liepatic  cells  ensua 

The  central  j)art  of  a  hepatic  lobule  is,  in  health,  distinguiahc 
by  a  red  spot,  centrally  situated,  and  measuring  about  lialf 
diameter  of  the  lobule.     When  this  increases  it  is  characteri.stic  of^ 
i«imIobular  congestion — a*  morbid  state  in  which  the    tittpatia 
veins  are  especially  engaged 

In  interlobular  congestion^  where  the  portal  veins  are  speeiallj 
congested,  the  centres  of  the  lobules  are  comparatively  pale,  whil 
the  lobules  are  siurounded  by  red  vesaelfl. 

ITie  condition  known  as  the  ntUmeg  liver  ia  exiilained  by  tlM 
various  ft»nns  and  results  of  congestion,  as  well  as  bv 
bid  changes  of  texture.      It  is  so  named  from  the 
in  combination  and  arrangement  of  colours,  in  a  section  iif  tb^ 
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liver  to  that  seen  in  the  section  of  a  nutnieg.  In  its  most  marked 
forms  a  deep  red  congestion  forms  patches  and  streaks,  which 
occupy  the  central  parts  of  the  lobules,  and  are  partially  sur- 
rounded by  patches  of  a  greyish  or  dirty  white  colour,  and  which 
are  devoid  of  blood.  The  light-coloured  parts  may  be  caused 
either  by  fatty  degeneration  of  the  cells,  which,  enlarging,  com- 
press the  capillaries  and  expel  or  prevent  their  being  filled  with 
blood ;  or  it  may  be  due  to  an  increase  from  deposit  and  conden- 
sation of  the  Olissonian  capsule  in  the  early  stage  of  that  morbid 
condition  known  as  cirrhosis.  It  also  is  a  morbid  state  in  which 
the  capillaries  are  emptied  by  compression  and  contraction  of 
tissue,  or  in  which  they  have  undel^one  atrophy. 

By  far  the  most  frequent  cause  of  hepatic  congestion  is  valvular 
disease  of  the  heart ;  and  especially  obstruction  to  the  circulation 
through  the  right  side,  such  as  results  from  the  causes  of  apnosa. 
These  congestions,  so  far  as  the  liver  is  concerned,  are  of  a  passive 
kind;  and  their  most  marked  and  constant  effect  is  to  produce 
ascites^  with  or  without  anasarca.  If  such  congestions  continue 
long,  they  lead  to  bilious  contamination  of  the  blood. 

Congestions  of  the  liver  are  chiefly  brought  about  by  sudden 
chiUs,  the  cold  stages  of  fevers,  over-abundant  feeding,  intemper- 
ance in  alcoholic  or  malted  liquors,  products  of  faulty  digestion 
are  at  once  carried  to  the  liver,  and  influence  its  circulation,  and 
so  also  does  excessive  bodily  exercise  in  the  heat  of  the  sun.  The 
liver  bulges,  and  may  be  accompanied  by  uneasiness  on  explo- 
ration, or  of  weight  on  getting  into  the  erect  posture.  The 
countenance  and  complexion  may  be  pale,  sallow,  or  dusky  livid ; 
and  the  tongue  will  be  found  coated,  the  bowels  constipated,  the 
appetite  defective,  and  there  may  be  nausea,  vomiting,  and  head- 
ache. The  pulse  is  slow,  compressed,  and  irregular,  or  it  may 
be  quick  and  feeble;  and,  generally  speaking,  the  symptoms 
are  obscure.  Dr.  Budd,  in  his  exhaustive  work  On  Diseases  of 
tlte  Liver,  thus  notices  how  congestion  is  so  common, — *'  Amid 
the  continual  excesses  at  table  of  persons  in  the  middle  and 
upper  classes  of  society,  an  immense  variety  of  noxious  matters 
find  their  way  into  the  portal  blood  that  should  never  be  present 
in  it,  and  the  mischief  which  this  is  calculated  to  produce  is 
enhanced  by  indolent  or  sedentary  habit&  The  consequence 
often  is,  that  the  liver  becomes  habitually  goiged.  The 
or  even  worse  effects,  result  in  the  lower  cUaenA  ^  wdl  ' 
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towns,   from   their  mordinate  consumption  of  gin  and   porter^'] 
(op.  eit,,  p.  66). 

Treatmeiit — Congestions  of  the  liver  are  mainlj  relieved  by  a 
restricted  and  judicious  diet — abstinence  from   all  ricb   dishes 
and  fermented  liquors.      Active  exercise  in  the  open  air  niust^fl 
be  taken  till  fatigue  is  produced  sufficient  to  induce  a  desiri?  to^| 
rest.     Horse  exercise  is  especially  benefieiaL 

With  regard  to  medicine,  Plummer^s  pill  at  bedtime,  followed 
by  a  seidlitz   powder   in   the  tnoming,  or  by  the  uaual   lilackj 
draughty  or  by  such  saline  purgatives  as  s^ulphat-e  of  7na*jn€Jti<i 
and  bifarirate  of  potash,  which  cause  a  drain  from  the  fior 
system  of  veins.     An  electuary,  composed  of  equal  parts  of  9^tb-\ 
llraed  mdpkur  and  the  powdered  gum  resin  of  guniacurn^   wtllj 
be  found  a  most  useful  remedy  in  cases  where  the  congesticm  of 
the  liver  is  associated   with  haemorrhoitla,  which  is  extnnni*! 
common.     When  dropsy  prevails,  doses  of  the  diuretic  pill,  ol 
hydrargyj^m,  spiilh^  and  digitalis  (a  grain  and  a  half  of  each  I 
ingredient)  taken  night  and  morning,  are  attended  with  benefit 

II.  Inflamraation  of  the  Liver,  or  Hepatitlat  occurs  in   varioits  I 
forms,  and  results  in  several  consequences.      In  all  countriias  ia 
the  temperate  zone,  at  least  two  forms  of  inflammation  of  the 
liver  occur.      One  of  these   terminates  in  simple  or  granular  j 
induration,   and  has  a  clinical  history  of  its  own;    the   othtrr 
terminate  in  softening  and  acute  atrophy  of  the  gland,  asm* 
ciated   with   jaundice   and   febrile   phenomena   of   a    nialig!iant  | 
typhoid  type  (FuebicHs).     In  tropical  elimatea  a  third  form  of  j 
inflanmciatian  of  the  Uver  has  a  tendency  to  result  in  suppuim- 
tion;  and  it  is  described  under  the  name  of  mqyfnirative  hepa- 
titis (liNNESLEY,  Cam  BAY,  HaSPEL,  BuDD,  MoHEHEAD}. 

The  inflammation  may  have  its  se^t  in  the  fibroue  envelope  of  I 
the  gland,  or  in  the  sheath  of  the  vessels  in  Glisson's  capsule;  or  j 
it  may  attack  the  glandular  pai^enchyma,  the  portal  or  he|iditte 
veins,  or  the  bile-ducts. 

Inflammation  of  the  glandular  or  hepatic  parenchyma  is  either  I 
circumscribed,  leading  to  sliscess  or  tt*  granular  contraction,  or  it 
is  diffusely  extended  over  the  entire  organ;  and  then,  according 
as  the  process  involves  all  the  anatomical  elements  of  the  gland,! 
or  is  limited  to  the  areolar  matrix  between  the  lobules,  it  gives  I 
rise  sometimes  to  softening  and  acute  atrophy,  or  at  oUier  timtt  i 
to  Induration  or  cirrhotic  degeueratiom 
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III.  Inflammation  of  the  Capsules  of  the  Liver  (Perihepatitis)  and 
of  GHsson's  capsule  is  rarely  accompanied  by  serious  derange- 
ments, unless  the  inflammation  extends  to  the  portal  or  hepatic 
veins,  or  causes  obstruction  of  the  larger  bile-ducts — events  of 
rare  occurrence  (Frerichs).  Peritonitis,  disease  of  the  liver  itself, 
or  inflammation  of  neighbouring  structures,  such  as  pleurisy,  are 
the  usual  causes  of  periliepatitia.  The  chief  symptoms  are, — 
tenderness  of  the  hepatic  region  on  pressure,  motion,  or  deep 
inspiration,  without  any  change  in  the  volume  or  situsition  of 
the  organ.  Jaundice,  as  a  rule,  is  absent;  so  also  are  febrile 
phenomena. 

IV.  Inflammation  of  the  Olandnlar  or  Hepatic  Parenchyma  occurs 
either  as  a  circumscribed  process  limited  to  isolated  patches,  or 
it  is  diffuse,  extending  over  the  entire  organ  in  a  more  or  less 
uniform  manner.  It  is  the  former  variety  which  leads,  in  most 
cases,  to  suppuration  and  the  formation  of  abscesses.  The  diffuse 
form,  on  the  other  hand,  at  one  time  induces  rapid  destruction 
of  the  glandular  elements,  with  softening  and  atrophy  of  the 
organ,  and  at  another  time  it  induces  induration  and  cirrhotic 
degeneration. 

In  the  primary  stage  of  the  acute  foTm  of  diffuse  inflamma- 
tion of  the  live7*  there  occur  patches  of  hypenemia,  while  the 
peripheral  portions  of  the  lobules  are  infiltrated  with  grey  matter, 
and  a  juice  or  fluid  serum,  rich  in  albumen,  flows  from  the 
cut  surface  of  the  gland,  and  the  capsule  is  rough  and  opaque. 
Destruction  of  the  glandular  cells  results  in  all  the  cases;  but 
whether  atrophy  of  the  gland  occurs  or  not  depends  upon  the 
stage  at  which  the  disease  becomes  fatal,  and  partly  upon  the 
condition  of  the  liver  at  the  commencement  of  the  process  of 
infiltration.  The  disease  is  usually  accompanied  by  a  similar 
condition  of  the  kidneys  and  spleen,  when  large  quantities  of 
albumen  pass  off  in  the  urine,  and  the  spleen  exists  in  a  state  of 
acute  tumefaction. 

Violent  mental  emotions,  the  condition  of  pregnancy,  typhus, 
pyaemia,  scarlet  fever,  tropical  malarious  fevers,  are  the  circum- 
Htfinces  under  which  this  form  of  inflammation  is  most  apt  to 
occur;  and  the  destruction  of  the  liver  cell-tissue  which  ensues  is 
indiciited  during  life  by  the  symptoms  of  atrophy,  and  by  thot 
peculiar  changes  in  the  urine  which,  at  the  height  of  the  diMAi 
are  almost  pathognomonic.     In  the  cases  described  by  Frerioha ' 


822 


SPECIAL   PATOOLOGT — DISEASES  OF  THE   LIVEtl. 


iiritie  is  described  of  a  brown  colour,  and  smelling  of  siilplmretccl 
bydmgon,  having  a  feebly  acid  re-action,  and  cutitiiining  a  small 
quantity  of  bile-pigment^  bnt  no  albumen. 

The  most  important  post-i/naHem  changes  to  be  seen  in  such 
livei^  are — ^The  oectirrence  of  softened  portions^  having  an  irregu* 
lar  form,  of  a  pale  yellow  or  reddish-brown  cotour.  All  tnices 
of  the  outline  of  the  lobules  ai^  obliterated,  whUe  they  are 
distinct  in  the  firmer  portions.  The  secreting  ceJIs  of  these  pArta 
are  everywhere  destroyed,  and  their  place  supplied  by  nitm€ix>ii 
oil-globules,  granules,  and  particles  of  colouring  matter.  Sam« 
times  the  softening  follows  the  ramiiieatioDs  of  the  portal  vein* 
and  the  hepatic  cells  in  tbe  softened  parts  are  destroyed,  being 
converted  into  a  griiniilar  debris,  oO-globules,  and  pigment-mole- 
cules. In  the  firmer  portions  the  entire  cells  are  loaded  irith 
fine  granules.  The  gall-bladder,  when  treated  with  chloroforra, 
fells  to  yield  pigment  Tyrosine  crystals  are  formed  on  tlie  cut 
surface  of  such  livers  after  some  hours*  exposure  to  dry  aip; 
and  chemical  analysis  of  the  parcnchjTna  yields  lai^e  quafititi^ 
of  leucine  and  tyrosine.  The  symptoms  of  this  form  of  iuflatn- 
tmition  are  included  in  the  account  of  the  disease  now  known 
as  acvte  or  yellmo  atrophy  of  the  liver,  which  will  be  given 
subsetjuently. 

V.  The  Chronic  Form  of  Diffase  Inflammation  expresses  itself  by 
simple  or  granular  indm*ation  of  the  substance  of  the  liver,  some* 
times  called  cirrhosis,  intersiitial  hspatitis,  hob-iiailed  or  yin* 
drinkm^a  Umr.    An  accurate  knowledge  of  the  natuie  of  tbiB 
induration  was  first  obtained  through  the  investigations  of  Kier- 
nan,  Hallmann,  and  CarswelL    lliey  showed  that  an  increase  of 
the  interlobiilar   connecting  tissue  of  the  hepatic   parenchiirui 
was  the  essential  feature  of  cirrhotic  degeneration,    Rokitansky 
distinguishes  two  different  modes  of  origin  of  the  granular  indnra 
tion^ — ^the  one  proceeding  from  a  morbid  development  of  the  atj  ij 
lary  blood- vessels,  owing  to  an  excessive  secretion  of  bile;  the 
other  due  to  a  dironic  inflammation  of  the  hepatic  parenchynai 
tending  to  impermeability  or  obliteration  of  the  finest  mmific 
tions  of  the  portal  vein.     As  a  rule,  the  disease  only  cornea  an* 
observation  when  it  is  more  or  less  completely  dcvelopedi  iui<i' 
when  conaecutive  disorders  always  associated  with  it  draw  utten* 
tion  to  the  state  of  the  liver. 

The  coiomencement  of  cirrhotic  degeneration  is  marked   by 
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increased  consistence  of  the  liver.  The  increased  consistence  is 
due  to  increased  and  increcising  hypertrophy  of  the  areolar  frame- 
work. The  nature  of  the  cell-contents  also  affects  the  consistence 
of  the  organ.  The  gland  is  softer  when  the  cells  are  loaded  with 
fat,  and  firmer  when  they  are  transformed  into  amyloid  (albv/- 
rninoid)  material  The  amount  of  blood  and  of  serous  infiltration 
affects  the  consistence;  but  the  induration  of  cirrhosis  and  tena- 
city of  the  liver  are  mainly  due  to  the  increased  development  of 
the  areolar  framework. 

In  the  slighter  forms  the  liver  may  be  enlarged  or  of  normal 
size,  rarely  smaller  than  natural;  its  surface  covered  by  an  opaque 
and  thickened  capsule,  and  exhibiting  flattened  projections,  vary- 
ing in  size  from  a  pin's  head  to  a  pea.  Similar  nodules  are 
observed  in  section,  separated  by  narrow  strips  of  grey  areolar 
tissue  more  or  less  vascular.  Sometimes  the  colour  is  dark  from 
bile-pigment;  sometimes  pale  from  fat. 

In  the  advanced  form  the  liver  is  reduced  in  size,  particularly 
tlie  left  lobe,  which  not  unfrequently  is  shrivelled  up  into  a  small 
membranous-like  appendage,  with  a  soft  flabby  rim  of  connec- 
tive-tissue at  the  margins  of  the  organ.  Semi-globular  knobs, 
more  or  less  prominent,  sometimes  of  a  uniform,  at  other  times 
of  an  imequal  size  and  form,  are  thickly  scattered  over  the  sur&ce. 

In  the  lardaceous  or  amyloid  infiltration  combined  with  cirrhosis 
the  liver  exceeds  its  normal  size. 

The  serous  capsule  is  always  thickened,  and  of  a  greyish- white 
colour,  especially  in  the  depressions  between  the  granulations. 
Numerous  bands  of  connective-tissue  pass  from  it  to  neighbour- 
ing organs,  such  as  the  diaphragm,  colon,  stomach.  On  section, 
the  organ  has  a  cartilaginous  hardness  and  coriaceous  tenacity, 
showing  at  one  place  narrow,  at  another  broad  lines  of  con- 
nective-tissue surrounding  the  granulations,  and  sending  streak- 
like processes  into  their  interior.  The  granulations  are  generally 
dark  or  pale  yellow.  The  elements  of  tissue  are  changed  as 
follows: — 

(a.)  Condition  of  the  Hepatic  Cells, — In  such  livers  a  large 
portion  of  the  hepatic  cells  are  destroyed,  and  their  remains  are 
found  in  the  form  of  small  masses  of  brownish  pigment  scat- 
tered through  the  filaments  of  the  newly  formed  connective- 
tissue.  Another  portion  of  the  hepatic  cells  constitutes  the 
substance  of  the  granulations,  and  may  remain  for  a  long  period 


824 


SPECIAL   PATHOLOGY^ — DISEASES  OF  THE   LIVEK. 


intact;  but  ultimately  they  become  filled  with  fat  and  vari/ms 
sorts  of  pigDieut.  In  nearly  one-half  of  the;  case^  fatty  degen- 
erations occur.  The  connective-tissijie,  compreasing  the  cora- 
ijienceinent«  of  the  bi!e-ducts,  causes  a  retention  of  the  aecTBtioo 
and  a  jaundiced  condition  of  the  liver;  henco  the  de{xiftit  i>f 
pigment,  which  accumulates  in  the  form  of  fine  orange  or  sulpbur^ 
yelbw  granules,  more  rarely  diffused  through  the  cavity  of  febft 
cells*  Another  tint  may  occur  finom  decompi>sition  of  ih«  red 
raati^^r  of  the  blood,  especially  where  braiiche^  of  the  hepatic 
veins  are  obliterated. 

(h.)  The  Cmineciim'Timue. — Its  increased  amount  presently 
numerous  varieties  as  regards  ita  mode  of  distribution ;  and  to  h 
ai'e  due  the  differences  in  the  sozb  of  the  gramJations, 

The  earliest  increase  is  usually  upon  the  fiuer  subdiidsions  of 
the  vessels  in  the  interior  of  the  liver,  gradually  involving  ih/Q 
lobulea  The  bands  of  tissue  aometimes  suii'ouud  single  acini; 
at  another  time,  three,  five,  or  even  aeveu  acifii  may  be 
enclosed.  These  hands  increase  at  the  expcnfie  of  tJie  fid  it  i^  ao 
that  a  little  mass  of  brown  pigment  may  be  all  that  rematna 
of  the  acini  J  and  in  thia  way  large  masses  of  connective-tissue 
take  the  place  of  gland-substance.  The  new  Donneetive-tisstie 
varies  iis  to  elementary  characters:  at  tlie  cii'cumfereiice  of  the 
lobules  it  is  fibriUated;  in  the  substance  of  the  lobules  it  is  dt^ 
posed  to  be  amorphous;  and  in  the  thickened  capsule  it  may  bo 
fibro-cartilaginous, 

((?.)  TfiB  Vascular  System  of  the  liver  in  cuTbosis  undefigods 
great  and  important  changeijii.  The  smaller  divisions  of  the  {vortnl 
vein  are  iu  most  eases  narrowed  by  the  shrivelling  of  the  4X>nn<M^ 
live-tissue,  or  by  partial  impermeability  of  the  finest  ramifii^atioiis 
of  the  portal  vein  from  infiammation*  obliteration,  or  compression. 
The  vessels  lose  theu*  round  form,  and  become  angular  and  bul|^ing. 
Thrombi  ought  to  be  looked  for  in  the  branches  when  deBtrudion 
of  capillaries  is  obvious;  and  such  destruction  of  the  cApilljiries 
of  the  poital  vein  is  in  proportion  to  the  disappearance  of  th** 
glandular  substance  of  the  liver.  So  long  as  the  hepatic  cijIIs 
exist,  the  peculiar  mesh-like  capillary  network  also  cidsts;  but 
where  the  cells  disappear,  their  place  is  supplied  by  a  oonoectii 
tissiui%  and  enth^ly  new  capillary  chanuels  make  their  appeamtia 
forming  elongated  meshes^  communicating  aa  well  with  the  veitui 
as  with  the  liepatic  artery  (Frerichs). 
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The  trunk  of  the  hepatic  artery  also  becomes  enlarged,  and  its 
capillary  ramifications  more  extensive  than  in  the  healthy  state, 
black  pigment  accumulating  in  its  branches.  A  branched  and 
tortuous  network  of  vessels,  of  comparatively  large  calibre,  ap- 
pears in  the  connective-tissue,  their  peculiar  and  tortuous  mode  of 
distribution  demonstrating  their  new  formation. 

The  hepatic  veins,  as  a  rule,  are  unchanged;  but  their  oblitera- 
tion may  take  place  by  inflammation,  from  the  capsule  of  the  liver 
being  propagated  to  the  walls  of  the  vessels,  when  the  capillaries 
of  the  hepatic  vein  are  gradually  destroyed,  and  their  communica- 
tion with  the  portal  capillaries  is  interrupted. 

(d.)  The  Bile-Ducts. — Their  origin  at  the  periphery  of  the 
lobule  is  destroyed  by  the  pressure  of  the  new  connective-tissue; 
and  there  is  apt  to  be  catan*hal  tumefaction  of  the  mucous  mem- 
brane of  the  larger  branches. 

These  various  changes  may  give  rise  to  a  long  series  of  ftinc- 
tional  derangements,  which  in  practice  constitute  the  symptoms 
of  cb^hoftls.  These  are  mainly — (1.)  Derangements  of  the  chylo- 
poietic  organs,  from  impediment  to  the  passage  of  blood  through 
the  portal  vein  into  the  hepatic  veins;  and  its  stagnation  in  the 
radicles  of  the  portal  vein;  (2.)  Impairment,  passing  to  complete 
suspension  of  the  functions  of  the  liver. 

Causes. — ^The  chief  cause  of  cirrhotic  induration  is  the  abuse  of 
spirituous  liquors.  In  other  words,  it  is  due  to  the  specific  action 
of  alcohol  as  an  irritant  or  stimulant  poison.  Other  causes  are 
syphilis  and  malarious  fevers,  especially  frequent  attacks  of  inter- 
mittent fever.  The  cirrhosis  from  syphilis  is  generally  associated 
with  the  amyloid  degeneration  about  to  be  described. 

Symptoms. — Derangements  of  the  stomach,  a  loaded  tongue, 
nausea,  and  occasionally  vomiting  and  faint  jaundice,  are  the 
earliest  symptoms  in  the  clinical  history  of  this  disease,  which 
usually  comes  on  very  insidiously;  and  although  they  may  abate, 
the  degenerative  process  in  the  liver  advances,  and  gradually 
undermines  the  constitution  Digestion  continues  feeble,  and  dis- 
tension and  tenderness  of  the  epigastrium,  along  with  heartburn, 
flatulence,  and  constipation,  are  developed.  The  patients  lose  flesh 
and  strength,  and  their  colour  becomes  pale,  or  dirty  yellow,  while 
the  skin  is  dry  and  rough.  The  abdomen  becomes  distended  ^ 
fluctuates,  but  the  liver  is  found  reduced,  and  the  spleen  inere* 
in  size;  and  increasing  ascites  or  tympanitis  induces  more  O 
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dyspnoea.  Hscmorrliages  from  the  Btomach  or  intestines  mnt  »pi 
to  occur  as  the  difieaiie  advances.  Enlargement  of  the  siiperfictid 
veins  of  the  belly  may  supervene,  is  cbaracteiistic  of  ctrrhO(tiis»  mud 
demonstrates  that  the  euirent  of  blood  in  the  portal  vein  m  gpneatly 
impeded  Slight  febrile  excitement  only  manifests  itself  towmrds 
the  close,  and  in  most  eases  diarrhoea  terminates  life  by  exhaiutioiv. 
In  other  CRses  the  fatal  end  is  by  pneumonia,  acute  puhnoniiry 
cedema.  or  peritonitis.  Oceasiooally  death  occurs  under  symptoniji 
of  aeholia;  the  patients  become  jaundiced,  purpura  spots  or  ecehj* 
mosis  are  scattered  over  the  skin  i  while  dehrium^  convtdsion%  mnd^ 
deep  coma  close  the  scene. 

Bia^uosis. — '' Slight  sal lowness  of  complexion/'  writes  Dr.  Budd,^ 
**a  dull  pain»  or  some  degree  of  tenderness  in  the  right  h^'pochoo* 
drium,  with  occasional  feverish nesfi,  in  a  person  above  the  age  i 
thiii^y,  who  has  been  long  in  the  habit  of  drinking  spirits  to  exc 
are  almost  conclusive  evidence  of  the  existetice  of  cirrhosis,  even 
before  there  is  any  direct  proof  that  the  circulation  thiough  tbd 
liver  is  impeded''  (op,  cit,  p.  158). 

Prognoiis   is   always  unfavourable;    and  the    main   questioi 
regarding 

Treatment  is  the  possibUity  of  relieving  the  disorders  of  fuoe 
tion  which  mainly  threaten  life,  and  so  to  delay  the  &tAl 
mination.     Complete  abstinence  from  spirits  is  indispensabK 
the  diet  should  consint  of  mild^  simple  articles  of  nourishment 
ei?pecially  easily  digested  animal  food.     Coffee,  spices,  and  artic 
irritant  to  the  liver  must  be  avoided     Swelling  and  tender 
indicate  leeches  and  fomentations.     Mild  saline  laxatives  nmy 
given;  and  when  the  tenderness  ceases,  the  bowels  must  be  kc 
open  by  rhuharb  and  salmm.     When  nausea  or  vomiting  i 
h*/droeyani€  ami,  helladonmi,  morphia,  or  e^ract  of  nux  \ 
are  particularly  suitable.     When  pain  prevails,  cupping  or  le<?ch€ 
are  indicated  over  the  liver.     Saline  pui^tives,  such  as  ^ 
of  ma4/}iesia  or  Hta/rtrate  of  potu^h^  should  also  he  admin 
while  iced  drinks  and  low  diet  must  be  the  rule  of  lifa     AlUr 
ascites  is  established^  bleeding  is  apt  to  do  much  harm;  mil 
diuretics  are  then  indicated,  and  they  am  especially  benefida]  i 
the  operation  of  **  tapping." 

VI.  Oircumicribed  rnflamntatioii  and  Abscess  of  the  I*iiPer;  or, 
it  is  sometimes  called^  suppmuiive   mfiammiiiion  of  tJie  liviri 
m  always  limited  to  one  or  to  several  isolated  patches; 
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with  the  exception  of  congestive  turgidness  of  the  contiguous 
texture,  the  remaining  portions  of  gland-tissue  are  i-arely  impli- 
cated. The  inflamed  patches  are  usually  found  in  a  state  of 
suppuration,  which  makes  its  appearance  at  an  early  period, 
gradually  destroying  the  hepatic  cella  Sometimes  the  abscess- 
cavity  is  enclosed  by  a  cyst;  at  other  times  there  is  no  defined 
boundary;  but  the  inflammatory  process  extends  till  perforation 
occurs  and  the  pus  finds  an  outlet.  The  pus  is  rarely  passed 
into  the  abdominal  cavity;  for  adhesive  inflammation  of  the  cap- 
sule covering  the  abscess  almost  invariably  occurs,  so  that  attach- 
ments form  to  the  abdominal  walls  and  adjoining  organs.  If  the 
abscess  bursts  into  the  abdominal  cavity  the  result  is  fatal  perito- 
nitis. Frequently  the  abscess  perforates  the  thoracic  or  abdominal 
wall  superjacent  to  the  liver,  and  opens  directly  outwards;  or  the 
pus  may  discharge  itself  into  the  pelvic,  inguinal,  or  sacral  regions, 
close  to  the  spina  Sometimes  the  abscess  tends,  in  an  upward 
direction,  to  penetrate  the  diaphragm,  when  it  generally  empties 
itself  into  the  right  pleural  cavity,  but  more  often  forces  its 
way  into  the  substance  of  an  adherent  right  lung,  by  a  distinctive 
suppurative  process,  and  in  favourable  cases  passes  by  a  free  open- 
ing into  a  bronchus,  whence  it  is  discharged.  The  stomach,  the 
duodenum,  and  the  colon  are  the  principal  abdominal  organs  into 
which  abscesses  of  the  liver  discharge  themselves. 

The  hepatic  abscesses  are  sometimes  superficial,  but  more  fre- 
quently deep-seated,  and  may  be  developed  in  any  part  of  the 
gland;  although  they  are  most  fi^uently  found  in  the  posterior 
portion  of  the  right  lobe.  In  size  and  in  number  they  vary 
greatly,  although  they  are  rarely  more  than  three,  except  in  cases 
of  pyaemia. 

Caoies. — Abscess  of  the  liver  is  rare  in  temperate  climates.  It 
has  been  caused  by — (1.)  Contusions;  (2.)  Metastatic  or  pyasmic 
inflammation,  as  inflammation  of  the  portal  vein,  the  irritation  of 
veins  from  disease  about  the  rectum — e,  g.,  fistula  in  ano,  opera- 
tions for  hsemorrhoids;  (3.)  Inflammation  and  ulcerative  processes 
in  the  gastro-intestinal  canal,  as  in  dysentery  (see  voL  i.,  pp.  611, 
612);  (4.)  Inflammation  and  ulceration  of  the  stomach,  gall-bladder, 
or  gall-ducts. 

Sjrmptoms. — Fever,  rigors,  and  severe  headache  and  delirium  «» 
not  uncommon  as  early  phenomena  of  suppurative  inflamn^ 
of  the  liver;  but  sometimes  there  are  no  symptoniB  poislii 
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disease  of  the   liver;   and  the  difficulties  which   embarrass 
diagnosis  of  suppurative  hepatitis  cannot  be  over-rated.     In 
per  cent,  the  disease  runs  a  perfectly  latent  course,  and  in  o 
8  per   cent,   are   symptoms  at  all   well   marked   (Louis). 
most  cases  a  correct   diagnosis  will  only  be  arrived  at  by 
relying  upon  individual  symptoms;  but  by  taking  a  general  v 
of  the  mode  of  origin  and  entire  clinical  history  of  the  case,  i 
after  excluding,  by  comparison,  the  diseases  of  the  liver  and 
neighbouring  parts,  which  may  give  rise  to  symptoms  similai 
those  of  hepatitis. 

Practically  the  expression  of  symptoms  denotes  either — (1. 
superficial  and  adhesive  inflammation  of  the  organ;  or  (2. 
deep-seated  suppurative  inflammation  of  the  substance  of 
liver. 

The  most  prominent  symptoms  of  hepatitis  are,  however,  s 
tumefaction,  pain,  or  uneasiness  of  the  liver,  or  of  the  adjoii 
parts,  as  the  thorax,  abdomen,  or  right  shoulder;  an  affectio 
the  bowels,  as  diarrhoea  or  dysentery;  and,  lastly,  pyrexia  i 
continued,  remittent,  or  intermittent  form. 

When  pain  is  present,  it  is  found  to  be  in   most   instai 
aggravated   by  lying  on  the  right   side,   apparently  from 
greater  weight  pressing  on  the  liver;  while,  in  a  smaller  nun 
of  instances,  the  pain  is  felt  most  acutely  on  turning  on  the 
side,  probably  from  adhesions  having  formed  to  the  riba. 
general,  however,  the  easiest  position  is  on  the  back,  or  a  1 
over  to  the  left  side;  and  towards  the  termination  of  the  dia 
the  patient  is  sometimes  observed  lying  in  a  position  which 
had  previously  declared  himself  unable  to  assume.     As  the  dis 
advances  the  pulse  becomes  frequent  and  hard,  the  skin  hot,  < 
and  constricted,  while   pain,  cough,  and  dyspnoea  increase, 
indicate  advancing  disease  (Martin).    Such  a  train  of  sympi 
indicates  superficial  inflammation. 

In  a  few  instances  acute  hepatitis  exists  without  any  pyre 
Some  fever,  however,  is  commonly  present,  and  in  general  it  o 
commences  with  shivering,  vomiting,  and  purging — sympi 
which  gradually  diminish  in  a  day  or  two,  leaving  the  pat 
comparatively  free  from  fever,  and  the  pulse  nearly  natt 
These  paroxysms,  however,  occur  at  intervals  of  various  di 
tion,  sometimes  returning  as  regularly  as  those  of  intermiti 
or  of  remittent  fever;  while,  in  other  cases,  the  periods  are 
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marked,  the  chief  symptoms  being  rigors  occurring  at  irregular 
intervals,  frequent  pulse,  and  sweats,  the  latter  chiefly  occurring 
in  the  night,  and  so  copious  as  in  some  instances  to  pour  off  the 
body  of  the  patient 

The  state  of  the  tongue  is  usually  furred  and  loaded;  but  in  the 
course  of  a  long  disease  it  becomes  clean,  or  is  only  slightly  fouL 
In  some  few  instances,  however,  it  becomes  brown  and  dry. 

These  general  symptoms  of  suppurative  inflammation  are 
insidious  in  approach,  and  the  destruction  of  the  substance  of  the 
liver  proceeds  silently  and  rapidly.  The  existence  of  the  disease 
is  often  not  known  till  severe  structural  changes  in  the  organ 
manifest  themselves,  and  then  they  run  a  rapid  and  often  fatal 
course.  This  is  especially  the  case  when  the  inflammation  is 
induced  by  the  combined  effects  of  heat  and  malaria.  The 
miasmatic  affection  of  the  blood,  from  deranged  mucous  surfaces, 
and  from  contaminated  matters  brought  by  the  splenic  vein,  con- 
tributes to  hypersemia  of  the  liver,  which  is  often  unnoticed  till 
extensive  inflammation  develops  itself  A  burning  sensation, 
with  a  mottled  appearance  of  tlie  skin  of  the  hands  and  feet;  an 
irritable  temper;  a  capricious  appetite;  languor  and  persistent 
feverishness;  frequent,  settled,  and  increasing  pains  in  the 
shoulder  and  back,  are  all  pathognomonic  signs  of  suppurative 
inflammation  going  on  in  the  liver.  The  fever  may  be  from  time 
to  time  of  a  continued  or  intermittent  type,  and  ihe  jxUient 
emaciates  slowly,  becoming  sad  and  desponding.  The  face  be- 
comes pale,  cachectic,  and  has  a  patched  or  blotchy  appearance. 
Sometimes  there  is  jaundice,  followed  by  anasarca  and  ascites, 
intestinal  catarrh,  bilious  diarrhoea,  and  dysentery.  When  such 
signs  are  observed,  it  is  the  duty  of  a  physician  to  recommend  a 
change  of  climate  (Lowe). 

The  animal  functions,  as  in  phthisis,  are  often  marked  by  the 
"cheerful  hope"  which  illumines  every  hour  the  patient  has  to 
live;  but  in  others  the  depression  amounts  to  despondency,  with 
restlessness  and  want  of  sleep.  At  last,  however,  delirium 
obliterates  the  past,  and  throws  a  veil  over  tlie  future,  till  the 
patient  dies. 

In  the  midst  of  the  symptoms  that  have  been  mentioned 
|)erhaps  an  abscess  points;  and  the  pus  may  have  formed  in  the 
absence  of  rigors  usually  indicative  of  its  formation.    The  pet>' 
then  becomes  hectic,  his  pulse  rapid,  and  he  is  covered  l 
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J  copious  and  clammy  sweat     His  life  now  in  a  great  measui 

7  depends  on  the  part  where  the  abscess  points ;  and  when  it  tem 

to  open  spontaneously  through  the  thoracic  or  abdominal  wall,  ti 

locality  is  usually  the  space  below  the  ensiform  cartilage  of  tl 

sternum. 

*^  Treatment — The  great  experiments  which  have  hitherto  bee 

I  made  in  the  treatment  of  hepatitis  are  by  bleeding,  the  use  of  me 

1  cur}',  and  active  purgatives ;  and  it  may  be  affirmed  as  a  genei 

result  that  blood-letting  will  not  cut  short  the  morbid  piooe 

in  acute  hepatitis;  and  Frerichs  is  of  opinion  that  it  should  on 

be  ventured  on  in  cases  of  traumatic  hepatitis,  and  in  robo 

plethoric  persons,  where  there  is  great  tenderness,  with  enlar;g 

ment  of  the  liver  and  urgent  dyspnoea.     In  the  young  and  sthei 

European  in  the  East  Indies,  it  is  in  general  necessary  to  tai 

fifteen  to  twenty  ounces  of  blood,  or  till  the  skin  beoomes  w 

and  relaxed,  or  the  pain  abates.     Much  benefit  may  be  deiiv 

from  the  local  application  of  leeches  and  large  blisters. 

One  practical  rule  seems  to  be  established  with  respect  to  t 
use  of  mercury  in  the  treatment  of  hepatitis,  which  is,  that 
is  not  only  inefficient,  but  injurious,  and  should  not  be  giv 
except  as  an  occasional  purgativa  When  congestion  is  known 
exist,  leeches  may  be  applied  with  benefit,  combined  with  puij 
tive  extracts  and  antimonials.  The  local  abstraction  of  blood 
also  efficiently  accomplished  by  leeches  round  the  anus.  Th 
•  act  more  directly  on  the  portal  circulation  than  over  the  liepa 
region.  Ice  applied  to  the  region  of  the  liver  is  also  of  gT< 
service,  and  the  diet  should  be  as  limited  as  is  consistent  simj 
with  the  maintenance  of  life. 

Purgatives  are  of  use  when  the  intestinal  functions  are  sluggL 
In  considering  the  treatment  of  abscess,  and  especially  t 
points  bearing  on  surgical  interference,  it  should  be  remembei 
that  hepatic  abscesses  tend  to  point  or  empty  themselves  in  t 
following  directions.  These  are  stated  in  the  order  of  thi 
relative  frequency : — (1.)  Through  the  lungs  (from  10  to  30  / 
cent) ;  (2.)  Through  into  the  peritoneum,  the  stomach,  or  soi 
part  of  the  intestinal  tract  (nearly  the  same  proportion);  ( 
Through  the  external  integuments  (in  the  minority  of  cases). 

With  regard  to  the  treatment  of  abscess  when  it  tends  to  ma 
its  way  outwardly,  it  is  still  a  question  whether  or  not  an  ar 
ficial  opening  ought  to  be  made,  the  prominences  of  the  fa 
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ribs  and  obliteration  of  the  intercostal  spaces  being  considered 
sufficient,  in  the  absence  of  fluctuation,  to  justify  the  opera- 
tion (Frerichs).  In  its  performance  care  must  be  taken  to 
prevent  the  entrance  of  pus  into  the  abdominal  cavity.  With 
this  object  in  view,  the  following  method  has  been  recom- 
mended by  B^gin  and  Recamier: — (I.)  Being  decided  as  to  the 
limits  of  the  abscess,  the  patient  is  (2.)  laid  on  his  back,  with  the 
upper  part  of  the  body  bent  forward  and  the  thighs  flexed 
upon  the  abdomen ;  (3.)  An  incision  from  two  to  three  inches  long 
is  to  be  made  over  the  abscess,  dividing  the  skin,  the  subcuta- 
neous adipose  tissue,  the  muscles,  and  the  aponeurosis;  (4.)  The 
peritoneum  is  then  laid  open,  as  in  operating  for  hernia,  by  slit- 
ting it  up  on  a  grooved  director  to  the  same  extent  as  the  primary 
incision ;  (5.)  The  wound  is  then  to  be  dressed  with  charpie,  and 
to  remain  untouched  for  three  days;  (6.)  At  the  end  of  three 
days  the  dressing  is  to  be  removed,  when  the  capsule  of  the  liver 
will  be  found  to  have  contracted  adhesions  to  the  margins  of  the 
wound  so  firm  that  the  abscess  may  be  opened  without  the 
danger  of  pus  passing  into  the  abdominal  cavity. 

Dr.  Budd  mentions  the  following  expedient  as  a  method  of 
indicating  whether  the  liver  adheres  to  the  abdominal  parietes 
or  not.  When  the  liver  is  large,  and  the  abdominal  parietes  are 
thin,  it  may  be  made  out  "by  feeling  the  edge  of  the  liver,  or 
some  prominent  part  of  its  surfSeu^,  and  marking  the  place  of  this 
with  a  pen  on  the  surface  of  the  belly.  If  the  liver  be  adherent 
to  the  abdominal  parietes,  the  line  or  spot  so  marked  will  corre- 
spond to  the  edge  or  prominence  of  the  liver  in  all  positions  of 
the  body.  If  it  be  not  adherent,  the  Uver  will  slide  along  the 
wall  of  the  belly  when  the  patient  draws  a  deep  breath,  or 
changes  his  posture — the  liver  will  fall,  for  example,  towards  the 
left  side  when  he  turns  from  his  back  over  to  that  side,  and 
the  line  or  spot  will  no  longer  correspond  to  the  edge  or  pro- 
minence in  question"  {op,  city  p.  122). 

A  simple  puncture  is  only  warrantable  when  the  pus  has 
already  penetrated  through  the  superficial  layer  of  the  abdo- 
minal aponeurosis,  or  the  intercostal  muscles.  In  all  other  cases 
it  ought  to  be  avoided  as  dangeroua  Indeed,  Mr.  Lowe  (whose 
valuable  records  of  cases  of  hepatic  abscess  in  the  Madras  Quar- 
terly Journal  for  April,  1863,  merit  the  most  careful  study) 
thinks  it  better  to  allow  an  abscess  of  the  liver  pointing  through. 


832 


SPECIAL  PATHOLUUY — UlSIiASES   OF  TUi:  LIVEB. 


ilie  abdominal  wall  to  open  of  itself,  for  the  followiag  rea»otiB^ 
(L)  Becaoae  of  tlie  inelastic  atructure  of  the  lobular  substance  of  1 
the  liver  not  permitting  the  cavity  to  contract  when  a  free  opeiH 
ing  has  evacuated  the  pus;   (2.)  Because  air  invariably  enten 
when  an  artificial  opening  ib  made,  and  rapid  decomposition  rf J 
the  pus  takes  place,  and  renew^ed  inflammation  of  the  walk  of  the 
sac  sets  in;  (3,)  This  renewed  of  inflammation  and  fever  may  tni 
in  gangrene,  and  may  thus  rapidly  prove  fatal;  (4.)  When  the 
operation  is  entirely  left  to  nature,  »maU  worm-eaien-tike  opm- 
higa  serve  to  discharge  the  pa's,  so  that  it  ha«  slow  but  constant  I 
escape*     As  the^  apertures  never  cloi^e  up,  and  as  the  matter  is  | 
always    oozing^  out,    air  cannot   enter,   no    decomposition    takes  | 
plaue  (no  septicaemia  occnrs),  and   no  secondary  fever  st^t«  in- 
The  patient  feek  no  shock  from  the  losa  of  the  matter,  wlilch  { 
eficapes  so  gradually,  and  as  it  escapes,  so  Nature  closes  np  the 
walls  of  the  8aa     Such  is  alst>  the  opinion  and  advice  of  Dr, 
Budd 

But  others  consider  tliat  the  abscess  ought  to  be  evacumUd ' 
under  certain  conditions.  For  example,  a  most  interesting  caie 
of  hepatic  abscess  is  related  by  Sir  Henry  Coopefj  of  Hull, 
in  the  Jiritwh  MecUcal  Jmu^md  for  May  23.  18(iS.  Sir  Heniy 
Cooper  justly  take^  exception  to  the  method  of  Bdgin  aod 
Recamier,  because  it  may  provoke  the  very  danger  it  is  desii^i 
able  to  avoid;  and  he  believes  that  in  all  cases  in  which 
the  suppuration  has  extended  so  near  the  surface  of  the  liver 
as  to  give  the  sense  of  fluctuation,  irritation  and  adbedon  of 
contiguous  surfaces  have  taken  place.  The  process  aliso  inUjP' 
jKvses  a  serious  delay  at  a  critical  period.  Therefore  he  advocmtM 
a  direct  opening  into  the  abscess,  when  there  ie  reamfnajbti 
ff-nmnd  far  believing  that  an  exterrial  outlet  for  ti^  matter  w  ih$ 
dlrectio^ii  taken  hy  the  abscem.  Peritoneal  connections  are  sure 
then  to  have  taken  placa  Tenderness  of  the  tumor  he  regards  as 
the  most  satisfactory  indication  for  the  operation,  and  a  hardened 
base  of  effused  lymph  a  certain  confirmation.  Delay  expocic^  the 
patient  to  the  risk  of  rupture  of  the  walls  of  the  absoes»^  by  cough- 
ing, sneezing,  or  the  like,  and  to  the  laceration  of  any  adhesions 
which  may  have  formed;  or  it  allows  him  to  perish  unreHevnl 
from  the  effects  of  coni*titutional  irritation  and  const^qut*nt 
exhatistion. 

A  middle  course  was  devised  and  carried  out  by  I>r.  Graves,  in 
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the  Meath  Hospital,  in  the  case  of  a  robust  man.  External  eleva- 
tion, hardness,  and  pain,  eventually  confined  to  one  spot  in  the 
right  hypochondrium,  afler  acute  inflammation  of  the  liver,  left  no 
doubt  of  the  formation  of  an  absces&  The  hardness  was  followed 
by  deep-seated  softness,  yet  no  tendency  was  shown  by  the  abscess 
to  point  outwards.  The  swelling  remained  stationary,  and  the 
integument  of  natural  colour;  but  the  general  strength  began  to 
fail,  and  it  became  an  important  question  whether  the  abscess 
should  be  opened  by  operation.  It  was  objected — (1.)  That  the 
external  tumor  was  diffuse;  (2.)  That  the  exact  site  of  the  abscess 
was  uncertain;  (3.)  That  failure  to  evacuate  its  contents  might 
prove  detrimental  A  decision  was  therefore  given  against  opera- 
tion, by  the  surgeons  of  the  Meath  Hospital  Under  these  circum- 
stances. Dr.  Graves  remembered  that  he  had  seen  several  cases 
where  an  incision  made  over  a  deep-seated  abscess  had  failed  to 
give  vent  to  the  matter  in  tlie  first  instance;  yet  in  the  course  of 
a  few  days  the  pus  found  its  way  to  the  incision,  and  burst  through 
it.  He  therefore  proposed  that  an  incision  about  four  inches 
long  should  be  made,  exactly  over  the  centre  of  the  tumor — that 
it  should  be  carried  through  a  considerable  depth  of  muscle,  and, 
if  possible,  be  continued  to  within  about  one  or  two  lines  of  the 
peritoneuvh.  This  incision  was  then  to  be  plugged  up  from  the 
bottom  of  the  wound  with  lint,  and  thus  kept  open,  in  the  hope 
that  the  pus  might  tend  towards  the  incision,  and  finally  burst 
through  it.  Such  an  operation  was  performed.  The  abdominal 
muscles  were  found  of  considerable  thickness,  and  quite  healthy; 
and  although  the  incision  was  very  deep,  yet  the  situation  of  the 
hepatic  abscess  was  not  felt  more  distinctly,  so  that  it  now  became 
quite  evident  that  no  prudent  surgeon  would  have  persevered  in 
an  attempt  to  open  directly  into  it.  A  result  was  therefore  waited 
for.  In  two  days  afterwards  the  patient  sneezed,  when  purulent 
matter  in  very  large  quantity  burst  forth  through  the  wound. 
On  closer  examination  it  appeared  that  the  incision  had  not  been 
made  exactly  over  the  abscess,  but  rather  to  one  side  of  it,  for 
the  matter  did  not  come  from  the  bottom,  but  from  the  side  of 
tiic  wound,  and  pressure  on  the  liver  on  that  side  caused  matter 
to  flow  out  in  abundance  through  the  wound,  which  communicated 
laterally  witii  the  absces& 

This  case  teaches  that  if  the  attempt  had  been  made  to  oper 
abscess  directly,  by  continuing  the  incision,  it  would  h«v« 
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firmation,  and  accurate  information  ref^arding  the  results  of  such 
operations  are  not  on  record.  It  is  obvious,  therefore,  that  such 
modes  of  dealing  with  large  livers,  or  probable  hepatic  abscesses, 
cannot  be  recommended  here;  and  it  should  be  remembered  that 
a  hepatic  abscess  always  begins  from  multiple  foci  (Rokitanskt). 
But  we  must  still  look  to  physicians  of  large  Indian  experience  for 
information  on  this  important  subject. 

The  time  which  elapses  after  opening  an  abscess  till  the 
patient's  recovery  is  generally  from  one  to  two  montha  When 
convalescence  is  established,  the  functions  of  the  liver  remain 
torpid  and  its  substance  often  indurated;  and  subsequently,  also, 
the  spleen  may  be  enlarged.  In  such  a  state  Sir  Ranald  Martin 
recommends  the  use  of  nitro-muriatic  acid  baths.  They  promote 
the  depurative  functions  of  the  liver,  kidneys,  bowels,  and  skin. 

"The  form  and  manner  of  preparing  and  using  the  acid  bath  are  as 
follow : — Take  of  hydrochloric  acid  three  parts;  nitric  acid,  two  parts; 
mix  the  two  acids  carefully  and  slowly,  so  as  to  avoid  evolution  of  heat; 
and  having  waited  for  twenty  minutes^  add  of  distilled  water  five  parts, 
and  mix  the  whole  carefully. 

''  For  a  General  Bath  in  which  to  Immerse  the  whole  Body. — (1.)  Pour 
into  the  bath  about  five  pailfuls  of  cold  water;  add  two  quart  bottles, 
containing  sixty-four  fluid  ounces  of  the  dilute  nitro-muriatic  acid,  pre- 
pared as  ahove,  and  then  sufficient  boiling  water  to  raise  the  temperature 
to  90°  or  98^  The  body  is  to  be  quickly  and  thoroughly  dried  with 
warm  towels;  and  afterwards  the  patient  must  retire  to  a  well-aired  and 
warm  bed.  The  use  of  the  bath  is  only  to  he  discontinued  when  tender- 
ness of  the  gums  or  general  malaise  occur;  and  cuticular  irritation  from 
the  acid  is  to  be  avoided  by  diminishing  its  strength.  Iron  and  other 
forms  of  tonic  remedies  may  also  he  administered  at  the  same  time,  as 
well  as  opiates,"  (Martin  On  Climate,  p.  564,  et  eeq.) 

YIL  Increased  Secretion  and  Elimination  of  Bile. — This  condition 
is  brought  about  by  some  increased  excitement  of  the  liver,  as 
by  certain  kinds  of  food  or  drink;  but  more  especially,  as  is  now 
well  known,  it  is  brought  about  in  Europeans  by  exposure  to 
unusually  higii  ranges  of  temperature.  In  summer  and  autumn  it 
is  a  morbid  state  not  uncommon  in  our  own  country;  but  to  the 
European  on  fu-st  landing  in  India  it  most  commonly  occurs,  and 
in  either  case  it  occasions  what  is  termed  a  "bilious  diarrhoea^" 
Great  increase  of  temperatmne,  combined  also,  perhaps,  with  change 
of  climate  and  an  unsuitable  mode  of  life,  is  now  acknowledjgdd^ 
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have  a  direct  infliieoce  on  fcbe  functiooa  of  tli«  liver^  expreaaed^  in  1 
the  first  insitaiice,  bj  an  unmiatakable  increase  iti  ita  aecretiotL 
As  a  complication  of  otber  diseases,  hepatic  disordein  are  of  most 
frequent  occnrreace,  and  for  various  reasons  no  true  e&iitnate  baa 
yet  been  made  relative  to  the  frequency  of  hepatic  disease  either  1 
iji  this  or  in  other  countries.     Like  moat  other  exciting  agentfii- 
howivvcr*  the  prolonged  exposure  to  the  iafluence  of  increased  I 
teni|jerature,  under   conditions   Buch  as  are  experienced   by  the 
Europe4in  in  India,  ceases  to  have  a  stimulant  effect,  and  a  de* 
pre&sion  in  the  powers  of  the  organ  results,  coirespoiiding  to  the  i 
previous  excitement.      In  India  the  duration  of  the  exaltatioci 
of  hepatic  function  i^  not  found  to  be  of  long  duration,  but  i» 
confined  to  the  earlier  years  of  residence,  declining  from  tb) 
time.     This  increase  of  secretion  and  its  eliniination,  so  long  mm  it  I 
la^,  is  juHtly  regarded  as  a  salutary  effort  which  nature  provides 
to  njaintain  the  healtli.     It  is  the  decline  of  the  powers  of  secre* 
tion,  the  ari-est  of  tlie  function,  and  the  more  or  less  gudden  su^ 
preasion  of  the  secretion  which  is  attended  with  danger.    It  always  i 
precedes  the  expression  of  the  inflammatory  tendency,  and    is 
associated  with  congestions  of  an  active  kind,  in  which  the  arte- 
rial system  becomes  prominently  excited.     This  is  consistent  with 
what  occni^  in  every  other  secreting  organ.     Previous  to  the  ex- 
pression of  the  inflammatory  process  becoming  developed  in 
gland,  the  secretion  at  first  flows  freely  under  excitement  (net  I 
neccE^rily  morbid);  but  so  soon  as  the  inflammatojy  temlcncy 
becomes  expressed,  the  secretion  is  at  the  same  tiiue  di  hxl  up. 
This  is  well  seen  in  the  phenomena  of  a  common  cold,  when  Ihe 
exciting  cause  at  first  merely  stimulates  the  nasal    passages^  i 
marked,  for  instance,  by  an  inci^ased   flow  of  mucua  from  the  , 
nofie ;  but  so  soon  as  the  inflanuixatory  state  beoomea  fully  es-  I 
pressed,  the  secretion  is  dried   up,  and  when  re-tsstablisbed,  bi 
unmistakably  altered  in  its  properties.      So  it  is  with  the  liver 
when  the  increased  flow  of  bile  is  susjwiided,  fi'om  exposure  U»  i 
cold  OP  some  other  exciting  causa,  a  warning  is  given  that  the  in* 
flammatory  tendency  is  about  to  be  expressed  by  congestive  anil 
exudntive  ]noi.esses  in  the  texture  of  the  organ. 

Symptoms. — With  exeesaive  sacretioQ  of  biie,  the  patient  has 
purging  of  bilious  stools,  causing  scalding  of  the  anus.  Tbvns  m 
sligld^  sickness  ju;»t  before  the  bowels  act  A  bitk^r  taste  Ib  lelt  iji 
the  mouUi,  said  the  tongue  is  foul 


AMYLOID   DEGENERATION   OF  THE   LIVER.  837 

Copious  draughts  of  hot  water  act  as  an  emetic — dilute  the  bile; 
and  if  some  saline  purgative  be  added,  the  congestion  of  the  liver 
will  be  relieved  If  pain  prevails  over  the  liver,  leeches  and 
fomentations  are  indicated,  to  be  followed  by  Hummer's  pill  at 
night  and  a  black  draught  in  the  morning.  The  diet  must  be 
extremely  limited  and  strictly  regulated,  as  already  noticed  under 
congestions  of  the  liver. 

In  persons  who  die  soon  after  arriving  in  India,  Mr.  Twining 
remarks  that  the  gall-bladder  is  commonly  distended  with  bile. 

VIII.  The  Degenerations  of  the  Substance  of  the  Liver  consist  of 
— (1.)  The  amyloid;  (2.)  The  fatty;  and  (3.)  The  pigmentary; 
the  general  pathology  of  which  have  been  already  fully  considered 
in  the  first  volume  of  this  text-book,  p.  120. 

1.  The  Amyloid  Degeneration,  though  frequently  associated 
with  fatty  degeneration,  has  no  necessary  connection  with  it,  but 
is  an  immediate  alteration  or  degeneration  of  the  glandular  hepatic 
cells  (Bennetf,  Frerichs). 

The  amyloid  liver  is  usually  pale  or  fawn-coloured — sometimes 
congested,  so  that  it  has  a  distinctly  mottled  appearance.  The 
limits  of  the  acini  are  unusually  well  defined,  and  the  section 
or  cut  surface  appears  smooth,  dry,  and  firm.  The  tissue  is 
extremely  slow  to  decompose;  its  specific  gravity  is  notably 
increased,  in  some  instances  above  1080;  but  it  may  be  reduced 
by  fatty  degeneration  co-existing.  Microscopically  the  entire 
structure  seems  changed,  but  it  does  not  appear  in  which  tissue 
the  change  begin&  Meckel  says  it  begins  probably  in  the  cells, 
and  Virchow  has  traced  its  origin  very  clearly  here.  The  pecu- 
liar structural  formation  of  the  liver  has  enabled  the  advance  of 
the  degeneration  to  be  observed.  His  observations  show  that, — 
First  the  branches  of  the  hepatic  artery  (intralobular  vessels) 
are  affected;  and  when  the  degeneration  has  become  established 
in  an  acinus,  three  zones,  varying  in  colour  and  appearance,  are 
observable, — (1.)  The  outermost  is  composed  chiefly  of  portal 
vessels,  and  is  generally  the  seat  of  more  or  less  fatty  degen- 
eration; (2.)  The  innermost  zone  is  made  up  of  the  intralobular 
vessels  (of  which  the  vein  is  prominent  in  the  centre  when 
divided  in  section):  these  are  surrounded  by  pigmentary  depodt 
normal  to  the  liver;  (3.)  The  intermediate  zone  is  the  site  0^ 
the  amyloid  material,  translucent  and  firm.  After  the  vetm^ 
have  degenerated,  the  secreting  cells  about  them  become  inmXnf 
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They  acquire  a  homogeneous  hyaline  appearftnce,  like  paxtidofl  ol 
rough  ica  They  lose  their  nuclei,  A  cell-wall  ciinnot  be  seen; 
but  they  appear  as  an  ill-defined,  pellucid,  gHBtening  mass. 

When  the  degenei"ation  exists  in  an  extreme  degree,  this  greater 
is  the  tninstucency  of  the  tissue,  and  the  pellucid  appeanuice 
gmduaOy  exteruls  over  the  entire  aiea  of  a  lobule,  and  the  few 
blood-veasels  it  seems  to  posseBS  emit  a  little  watery  blciod  only. 
Barely  it  occurs  in  isolated  patches;  generally  it  is  distributed 
throughout*  but  more  marked  in  some  places.  Towards  the 
circumference  of  the  liverp  and  shining  through  the  clear  peri- 
toneal covering,  the  lobules  or  acini  may  be  seen  tnspped  out 
in  a  remarkably  defined  manner;  in  fact,  in  no  diaease 
the  liver  is  the  appearance  of  lobules  (which  bs  a  rale 
not  marked)  so  distinct  as  in  this  particular  morbid  conditiou 
(Wilks'  Ou7/9  Hospital  Report,  p.  123,  1856),  This  is  due  to  the 
way  in  which  the  change  begins  and  pi-ogresses.  The  fatty  degen- 
eration at  the  margins  makes  the  acini  still  more  clearly  obvious; 
and  the  approximation  of  the  two  degenerations  (fatty  and  amy- 
loid) gives  an  opaque  white  appeai-anoe,  which  encircles  the  acini 
and  maps  tliem  out  in  this  perfectly  defined  manner.  A  section 
well  washed  will  also  show  the  dead-white  opaque  sul)dtan< 
running  in  the  course  of  the  portal  vessels,  surrounding  the  more 
transparent  substance  of  the  acini,  in  the  centre  of  which  Ui 
hepatic  vein  ih  apparent 

By  these  characters  the  legion  must  be  distinguished  from  th* 
simply  fatty  degeneration  of  the  liver;  for  it  is  now  certain  UiAl 
up  till  the  year  1854  these  two  forms  of  degeneration  have  often) 
been  confounded     But  in  the  appearances  shown  by  th©  li' 
affected  by  these  several  degenerations  the  differences  aiB  well 
marked     Louis  evidently  confounds  the  waxy  and  fiitty  liver 
phtliisis  under  the  latter  description;  and  the  ©onfusion  haa  boeiii 
tmnsmitted  from  this  great  authority. 

The  large  and  hypertrophic  livers,  in  their  e^ctreme  di^groo, 
for  the  most  part  due  to  the  waxy  degeneration,  either  simple 
combined  with  the  fatty  degeneration;  whei^as  the  fatty  degenei 
tion  is  often  present  in  the  liver  to  an  extreme  degree  wiiboQ 
much  or  any  hyi>ertrophy.     In  the  purely  fatty  Hver,  alao*  the 
sjiecific  gravity  is  not  raised,   but  reduced.     It  is  recorded  aa 
low  as  1005.     Wlien  tlie  fatty  co-exists  with  the  waxy  degenera- 
tion^ the  specific  gravity  of  the  organ  may  be  uormaL     F»t4: 
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liver  consists  of  precisely  the  same  elements  as  the  normal  liver 
in  a  similar  structural  arrangement,  but  an  essential  element 
is  morbidly  increased  in  its  cella  The  aggregate  of  solids  and 
water  may  be  slightly  increased  or  diminished;  but  the  per 
centage  on  the  whole  is  reduced.  Oil  may  be  deposited  to  an 
enormous  extent  in  the  gland-cells;  and  these  gix>wing  or  swelling 
out,  the  volume  of  the  organ,  as  well  as  its  weight,  may  be  in- 
creased to  a  very  great  extent 

A  form  of  cirrhosis  is  due  to  the  waxy  liver,  as  well  as  to  the 
fatty.  In  the  former,  it  assumes  at  once  the  atrophic  form;  and 
all  the  essential  elements  simultaneously  disappear.  The  atrophy 
commences  in  the  glandular  epithelium  or  hepatic  cells,  and  thus 
gives  rise  to  an  apparently  relative  hj'pertrophy  of  the  fibrous 
tissue 

On  the  other  hand,  cirrhosis  is  a  complex  process,  a  lesion  due 
to  actual  growth,  hypertrophy,  and  contraction  of  connective- 
tissue. 

Charactere  of  the  Minute  Tisaue-Elementa  in  Amyloid  Liver — 
(1.)  Oland-Cella, — The  finely  granular  contents  gradually  disap- 
pear, giving  place  to  a  homogeneous,  clear  substance,  which  ulti- 
mately replaces  the  celL  In  a  few  hepatic  cells  the  mark  or  trace 
of  the  nucleus  may  still  be  seen  of  a  shining  lustre;  and,  when 
completely  altered,  the  cell  resembles  a  brilliant  pellucid  homo- 
geneous scale.  The  cells,  so  degenerate,  are  excessively  coherent; 
not  easy  to  separate;  and,  indeed,  so  changed  that  a  large  solid 
aggregate  mass  is  alone  recognizable,  in  which  neither  cell,  nor 
areolar  matrix,  nor  blood-vesse.l  is  to  be  distinguished. 

(2.)  Blood-  Vessels. — The  walls  of  the  more  delicate  vessels  be- 
come thickened,  rigid,  homogeneous,  and  lustrous  Their  channel 
is  narrowed,  and  ultimately  entirely  obliterated;  while  the  still 
patent  portions  remain  patulous  on  section.  They  appear  as 
pellucid,  transparently  colourless  cylinders,  in  which  no  trace  of 
the  delicate  structure  of  blood-vessels  can  be  detected. 

It  is  difficult  to  determine  to  which  system  the  vessels  so 
affected  belong;  but,  so  fieur,  it  is  an  ascertained  fact  that  the 
minute  ramifications  of  the  hepatic  artery  are  chiefly  implioated 
in  the  first  instance.  Frerichs  has  "  repeatedly  obierved  ( 
capillaries,  the  locality  of  which  appeared  to  ooTreqNmd 
situation  of  the  portal  and  hepatic  veina  Sohitioa 
gives  a  deep  red  colour.     Tlie  careful  and   dow  .M 
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sulphuric  acid  changes  the  deep  red  to  a  dirty  violet,  and  rarelj 
to  a  blue  tint.  The  tissue  which  remains  exempt  from  ihi 
degeneration  is  distinguished  by  the  greater  amount  of  blood 
and  by  greater  softness  and  moisture.  The  chemical  charactei 
of  the  amyloid  liver  has  been  already  considered  in  the  fini 
volume;  and  it  may  simply  be  noticed  here  that  Frerichs  hai 
especially  examined  into  any  relations  which  may  subsisi 
between  the  glycogenic  material  normally  elaborated  by  ihi 
liver,  and  the  amyloid  substance  which  is  the  result  of  Hn 
morbid  process  now  under  consideration.  Both  substances  an 
coloured  by  iodine;  but  a  chemical  re-action  takes  place  in  th< 
case  of  the  amyloid  substance,  and  both  are  regarded  as  carbo 
hydrogena  The  results  are  mainly  negative — sugar  being  fur 
nished  by  the  glycogenic  material,  when  digested  with  saliva,  01 
when  brought  in  contact  with  albumen,  but  not  by  the  amyloii 
substance, 

Tliis  form  of  disease  has  long  been  known  as  a  liver  affection 
and  Rokitansky  first  gave  a  clear  account  of  its  essential  charac 
ters,  and  recognized  the  relation  of  the  lesion  to  certain  cacheadc 
Budd  describes  the  affection  as  a  "scrofulous  enlai^ement,"  an< 
Oppolzer  as  the  "colloid  liver." 

Diagnosis. — Frerichs  relates  a  case  of  waxy  liver  in  a  girl  age< 
nine  yeai-s,  in  whom  ascites  was  present;  and  the  fluid  drawn  ol 
contained  a  large  quantity  of  sugar.  With  the  exception  c 
cases  of  diabetes,  sugar  has  never  yet  been  found  in  asciti 
fluid;  and  therefore  its  presence,  it  is  suggested,  may  be  diag 
nostic  of  waxy  liver.  Dr.  Wilks  found  a  trace  of  sugar  in  th 
fluid  from  the  peritoneum  of  a  similar  case.  There  are  ab 
general  and  local  grounds  for  suspecting  the  existence  of  amyloi< 
disease.     The  several  symptoms  may  be  stated  as  follow: — 

1.  When  there  is  general  ill-health,  expressed  by  marasmus 
ancemia,  or  dropsy,  which  constitute  the  primary  symptoms  h 
cases  otherwise  ambiguous,  and  which  in  some  cases  are  associate 
with  diarrhoea,  vomiting,  and  cardiac  systolic  murmur. 

2.  In  cases  where  (after  examining  the  blood)  such  symptom 
as  are  mentioned  cannot  be  traced  to  lesions  of  such  organs  as  w 
have  hitherto  been  accustomed  to  refer  these  phenomena. 

3.  In  cases  where  the  constitution  is  enfeebled,  and  health  i 
impaired  by  ulcerations  of  bones,  syphilis,  intermittent  fever 
tuberculo&is,  malaria. 
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The  local  indications  of  amyloid  liver  may  be  thus  given  from 
Frerichs  cases: — 

(1.)  Uniform  enlargement  of  the  organ;  (2.)  Increased  consist- 
ence, indicated  by  firmness;  (3.)  Association  of  these  characters 
with  tumid  spleen  and  albuminous  urine;  (4.)  Association  of  these 
characters  with  any  of  the  conditions  enumerated  in  the  general 
symptoms  under  (3). 

The  prominent  general  symptoms  of  this  fatal  degeneration 
being  "ansBmia,  prostration,  exhaustion,"  the  condition  of  the 
liver,  spleen,  and  kidneys  should  be  investigated  in  all  such  cases, 
and  their  condition  recorded  in  all  cases  of  ayphilia,  caries, 
necrosis,  and  intermittent  fever;  and  it  is  desirable  to  limit  the 
suppuration  of  bones  as  much  as  possible  by  early  surgical  inter- 
ference. Death  usually  occurs  by  exhaustion,  unless  a  rapid  end 
is  brought  about  by  purulent  peritonitis,  dysentery,  pneumonia, 
gangrene,  or  oedema  of  the  lungs, 

2.  Fatty  DegeTieration  of  the  Liver  is  due  to  an  abnormal 
increase  of  the  fat  naturally  contained  in  the  hepatic  cells,  so 
that  they  become  engorged  with  oil  The  nuclei  are  thus  obliter- 
ated or  obscured.  The  morbid  condition  is  generally  associated 
with  free  living,  the  influence  of  alcohol,  of  syphilis,  the  depriva- 
tion of  exercise,  and  exposure  to  a  heated  air,  with  a  large  supply 
of  food. 

The  Symptoms  are  chiefly  gastric  catarrh,  indigestion,  diarrhoea 
ansemia. 

3.  Pigmentary  Degeneration  of  the  Liver  is  only  to  be  recog- 
nized at  a  post-mortem,  examinatioa  It  is  seen  in  cases  of 
severe  remittent,  intermittent,  or  malarious  fevers.  It  is  due  to 
the  accumulation  of  pigment-matter  in  the  vascular  apparatus 
of  the  gland,  especially  in  the  capillary  network  of  the  portal 
and  hepatic  veins;  and  the  minute  branches  of  the  hepatic  artery 
also  contain  quantities  of  black  colouring  matter.  In  cases  where 
the  liver  is  so  aficcted,  similar  melanic  matter  is  generally  found 
in  the  spleen,  kidneys,  and  brain;  while  the  blood  itself  may  be 
seen  to  contain  dark  granular  masses,  or  nucleated  pigment-cells, 
with  black  granules  in  their  interior.  The  spleen  seems  to  be  the 
seat  of  formation  of  the  melanotic  matter  (Frerichs),  whence  it 
passes  into  the  portal  vein. 

The  effects  upon  the  system  of  this  degeneration  are  mai 
due   to   the   destruction  of  blood-corpusdes   with  whibh  U 
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associated,  and  tending  to  a  condition  like  that  of  chlorosi 
The  bile  is  usually  secreted  in  large  quantity.  There  is  extensi^ 
capillary  stagnation,  which  gives  rise  to  obstruction  of  the  ciici 
lation  of  the  blood  in  the  roots  of  the  portal  veins — and  exhaustin 
liflemorrhages  of  an  intermittent  kind  are  apt  to  occur  from  il 
gastro-intestinal  mucous  membrana  Profuse  diarrhoea,  vomitinj 
and  serous  effusions  are  also  common  occurrences.  In  India  i 
tends  to  auiypmniive  hepatitia. 

Treatment  of  Degenerations. — The  main  indications  consist  i 
the  removal  of  the  causes,  or  the  cure  of  the  disease  which  bs 
induced  the  degeneration.  Easily  digested  and  nutritious  foo 
must  be  given,  and  especially  where  chronic  congestions  pn 
vail,  a  strict  diet  plays  a  powerful  part  in  effecting  a  cur 
Alcoholic  drinks,  sugar,  and  fat  are  to  be  avoided,  as  well  i 
amylaceous  substances  Aloes,  rhubarb,  or  sulphate  of  soda,  ai 
useful  to  remove  the  torpidity  of  the  bowels.  Muriate  of  cm 
moii/ia  is  recommended  by  Dr.  Budd,  in  doses  of  from  five  to  ie 
grains  three  times  a  day.  He  believes  it  probably  relieves  ill 
liver,  and  does  good  by  promoting  the  action  of  the  skin  and  tl 
kidneys 

IX.  Janndioe,  lotenui  or  the  Yellows,  are  terms  which  oompn 
hend  a  group  of  diseases,  many  of  the  different  tissues  and  fluic 
of  the  body  being  dyed  yellow,  but  more  especially  the  conjuni 
tiva  and  the  connective-tissue 

Pathology. — Jaundice,  though  often  a  result  of  every  organ: 
disease  of  the  liver  or  duodenum,  yet  often'  occurs  when  tho« 
organs  are  perfectly  healthy  or  simply  congested.  On  posthumoi 
examination,  besides  the  yellowness  of  the  cutis,  the  serum  of  th 
blood  is  generally  found  loaded  with  bile,  and  perfectly  yellow 
If  the  disease  has  continued  for  some  time  the  fat  is  also  yellov 
as  well  as  the  bones  and  cartilages,  the  serous  fluids,  and  even  th 
milk  expressed  from  the  breast  of  the  female. 

The  theories  that  have  been  advanced  to  account  for  jauudic 
are,  that  the  bile  exists  formed  in  the  blood,  and  is  merel 
removed  by  the  liver,  and  that  consequently  jaundice  is  a  coi 
sequence  of  the  non-separation  of  the  bila  A  more  commo 
opinion  is,  that  bile  is  a  secretion,  and  not  a  mere  separatioi 
and  consequently  that  in  jaundice  the  bile  is  first  secreted  an 
then  absorbed  both  by  the  veins  and  lymphatics;  while  Porti 
has  proved  tliat  it  may  be  absorbed  also  by  the  lacteals.     Th 
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theory  of  jaundice  especially  advocated  and  expounded  by  Dr. 
Budd  is,  that  the  disease  may  arise  in  two  ways, — (1.)  By 
mechanical  obstruction  to  the  passage  of  the  bile  into  the  intes- 
tines, and  the  consequent  re-absorption  of  the  detained  fluid  into 
the  blood;  (2.)  The  suppression  of  the  biliary  secretion  arising 
from  some  morbid  condition  of  the  liver  itself,  whereby  biliary 
ingredients  accumulate  in  the  circulation.  Some  of  these  ingre- 
dients or  constituents  of  bile  are  generated  in  the  liver  itself  («.  g,, 
the  bile  acids);  others  exist  pre-formed  in  the  blood  (e.  g,,  the 
green  bile-pigment  or  biliverdine,  and  the  cholesterine). 

The  mechanism  of  jaundice  has  therefore  been  regarded  from 
two  points  of  view,  namely, — (1.)  Jaundice  from  suppression, 
retention,  or  non-elimination  (Budd,  Harley);  (2.)  Jaundice 
from  re-absorption  of  bile  (Frerichs). 

The  former  of  these  forms  of  jaundice  is  characterized  by  the 
rapid  accumulation  of  green  bile-pigment  in  the  blood,  until  the 
serum,  and  the  tissues,  and  the  urine  are  saturated  with  the  pig- 
ment Over  this  secretion  the  mental  state  seems  to  exercise  a 
very  remarkable  influence — so  much  so  that  mental  emotion, 
favouring  congestion  of  the  organ,  favours  the  stoppage  of  the 
secretion.  Thus  jaundice  by  suppression  or  non-elimination  arises 
from  (1.)  Innervation  (Harley).  Active  and  passive  congestion 
similarly  induces  jaundice;  hence  jaundice  by  suppression  or  non- 
elimination  arises  also  from  (2.)  Disordered  hepatic  circulation 
(Hartley).  (3.)  Another  form  of  jaundice  from  suppression  or 
non-elimination  arises  from  loss  or  destruction  of  the  secreting 
ceUs  of  the  liver,  as  in  acute  and  chronic  atrophy,  cancer,  tubercle, 
fatty  and  amyloid  d^neration.  Hence  jaundice  by  suppression 
or  non-elimination  arises  also  from  the  loss  or  absence  of  tlie 
glandular  hepatic  substance  (Harley). 

The  second  class  of  cases  of  jaundice  arises  from  the  re- 
absorption  of  the  secreted  but  retained  bile.  They  are  also 
characterized  by  the  accumulation  of  pigment  in  the  blood; 
whence  it  stains  the  tissues,  the  urine,  and  the  serum.  The  bile 
in  these  cases  is  absorbed  from  the  distended  ducts  and  gall- 
bladder; and  the  biliary  products  manufactured  in  the  liver, 
equally  with  those  formed  in  the  blood,  find  their  way  back  into 
the  circulation,  to  be  eliminated  by  the  ezerationa 
bile-acids  (absent  in  the  former  dan  of 
present  in  cases  of  jaundice  from  roahMq 
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The  difficulty  is  to  determine  bow  far  the  jaundice  is  due  either 
to  obstruction  or  to  non-elimination  (suppressed  secretion);  and 
to  Dr.  Harley  we  are  mainly  indebted  for  methods  of  clinically 
distinguishing  these  two  classes  of  casea  by  chemical  examination 
of  the  excretions.  His  principle  of  diagnosis  from  this  point  of 
view  assumes  that  in  jaundice  from  suppression  of  bile,  only  those 
biliary  products  which  exist  pre-formed  in  the  blood  accumulate 
in  the  circulation;  but  that  in  jaundice  from  obstruction,  the 
biliary  products  which  are  manufactured  in  the  liver,  equally  with 
those  pre-formed  in  the  blood,  find  their  way  back  to  the  blood, 
to  be  eliminated  by  the  excretions. 

The  absence  of  bile  from  the  stools  is  indicated  by  their  pipe- 
clay colour,  offensive  odour,  and  presence  of  fat. 

The  urine  of  jaundice  ranges  from  a  saffron-yellow  to  a  dark 
olive-green,  or  even  black  colour;  and  its  amount  of  pigment  is 
best  judged  of  by  the  intensity  of  the  colour  of  the  uric  acid 
crystals.  But  it  is  the  presence  of  biliary  acids  in  the  urine 
which  Dr.  Harley  considers  characteristic  of  jaundice  from  re- 
absorption,  as  distinguished  from  jaundice  arising  from  non- 
elimination  or  suppression. 

The  readiest  mode  by  which  the  biliary  acids  may  be  detected 
is  the  following: — 

''To  a  couple  of  drachms  of  the  suspected  urine  add  a  small  fragment 
of  loaf-sagar,  and  afterwards  pour  slowly  into  the  test-tube  about  a 
drachm  of  strong  sulphuric  acid.  This  should  be  done  so  as  not  to  mix 
the  two  liquids.  If  biliary  acids  he  present,  there  will  be  observed  at 
the  line  of  contact  of  the  acid  and  urine — after  standing  for  a  few 
minutes — a  deep  purple  hue.  This  result  may  be  taken  as  a  sure  indica- 
tion that  the  jaundice  is  due  to  obstructed  bile-ducts.  On  the  other 
hand,  the  absence  of  thb  phenomenon,  and  the  occurrence  of  merely  a 
broion  instead  of  a  purple  tint,  although  in  the  earlier  stages  of  jaundice 
equally  indicative  of  suppression,  is  no  indication  of  the  cause  of  the  sup- 
pression, which  must  be  gleaned  from  other  circumstances"  (Harley  Chi 
Jaundice  J  p.  61). 

Dr.  Felix  Hoppe's  method  is  as  follows: — 

"(1.)  Decompose  the  icteric  urine  to  be  examined  with  an  exoeas  of 
milk  of  lime;  (2.)  Boil  for  about  half  an  hour;  (3.)  Filter;  (4.)  Evapo- 
rate the  filtered  fluid  nearly  to  dryness;  (5,)  Decompoflo  with  a  grefti 
excess  of  concentrated  hydrochloric  aoid,  and  then  keep  the  whole  (JMlbce 
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1  being  again  filtered)  at  the  boiling-point  for  half  an  hour;  (6.)  To  air 

I  -jl  spurting  of  the  fluid,  it  is  necessary  to  renew  the  volatilized  hydrodil< 

V.  acid  from  time  to  time;  (7.)  Leave  the  liquid  to  get  completely  cold,! 

[   ■  I  then  add  six  to  eight  times  its  volume  of  water;  (8.)  Filter  the  da 

-'  >"!  brown  turbid  solution  thus  obtained,  wash  out  with  water  the  residue 

the  filter,  until  the  same  runs  through  quite  colourless ;  (9.)  Dissolve 

brown  resinous  mass  on   the  filter  in  90  per  cent  alcohol;  (10.)  ] 

colorize  by  boiling  with  animal  charcoal,  filter,  and  evaporate  to  dryz 

in  the  water-bath ;  the  residue  is  a  yellow,  resinous  mass,  which,  if  b 

acids  be  present,  must  consist,  for  the  most  part,  of  pure  ckoUAdic  an 

In  such  a  case  it  melts  by  warming,  and  emits  the  peculiar  mask  or  si 

odour.     (11.)  Lastly,  dissolve  in  a  very  little  caustic  soda  and  some  dr 

of  warm  water,  add  a  very  small  piece  of  sugar,  and  allow  three  dr 

of  concentrated  SO,   slowly  to  &11  into  it.     At  first  the  fluid  beooi 

milky   and   troubled,  and   resinous   flakes  separate,   which   stick   i 

tinaciously  to  the  glass,  but  afterwards,  by  the  addition  of  more  S 

these  again  dissolve,  and  produce  a  beautiful  purple-red  or  dark-vie 

fluid"  (*'  Abstract  of  Kiihne's  Paper  on  the  Pathology  of  Ictenu^* 

Dr.  George  Scott,  of  Southampton,  in  Beale's  ArcJiiveSy  voL  i.,  p.  345) 

But  these  a.cida  after  a  time  gradually  diminish  and  disapp 
from  the  urine  in  cases  of  obstruction  and  re-absorption — name 
when  the  secreting  powers  of  the  liver  become  impaired,  wl 
the  hepatic  gland -cells  waste  away;  and  then  the  abnom 
products  leucine  and  tyrosine  appear  in  the  urine.  They  \ 
readily  detected  by  the  slow  evaporation  of  an  ounce  of  urine 
the  consistence  of  syrup,  which  is  to  be  put  aside  to  erystalli 
Tyrosine  is  recognized  by  the  fine  stellate  groups  of  needle-Ii 
crystals  or  spiculated  cells,  which  appear  like  a  roUed-up  bedgel 
with  its  bristles  sticking  out  in  all  directions  (Harlet). 
may  be  obtained  in  its  pure  state  by  (L)  Adding  a  solution 
acetate  of  lead  to  four  ounces  of  urine  till  a  precipitate  cea 
to  form ;  (2.)  Filtering ;  (3.)  Freeing  the  liquid  from  an  excess 
lead  by  a  current  of  sulphureted  hydrogen ;  (4.)  Again  filterii 
and  (5.)  Evaporating  the  clear  solution.  The  tyrosine  is  n 
colourless,  and  crystallizes  with  the  microscopic  characters  bet 
marked.  Leucine  is  known  by  its  flat,  circular,  oily-like  dis 
without  crystalline  structure.  It  is  soluble  in  water  and  boili 
alcohol,  but  insoluble  in  ether. 

If  sugar  appears  in  the  urine  in  cases  of  jaundice,  with 
diminution  of  bile-acids  hitherto  in  quantity,  it  is  generally  \ 
forerunner  of  a  fatal  termination  (Harley). 
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Treatment — ^As  a  general  principle,  the  larger  number  of  cases 
of  jaundice  from  functional  disorder  (perhaps  four  out  of  five)  will 
get  well  in  time  spontaneously,  but  may  be  aided  by  remedies 
judiciously  selected  according  to  the  diagnosis  already  indicated. 
The  first  indication  is  to  aim  at  removing  the  exciting  cause ;  and 
in  jaundice  due  to  congestion  of  the  liver,  purgatives  seem  to 
act  beneficially  in  the  form  of  blue  pill  or  Plummer'a  pill,  with 
aloeSy  and  nux  vomica  with  rhvharb  pill  masa.      Acids  and 
alkalies  are  alike  counter-indicated  in  cases  of  jaundice  resulting 
from  active  congestion  of  the  liver.      Benzoin  acid  has  been 
recommended;  and  Dr.  Harley  has  found  it  useful  in  cases  of 
suppression  of  bile  (by  innervation,  for  example) ;  but  in  cases 
of  jaundice  from  obstruction  it  is  injurious.     Podophylin  is  also 
of  use  in  jaundice  from  suppressed  secretion  of  bile.     It  ought  to 
be  combined  with  hyoacyarnvs.     It  is  especially  useful  in  cases  of 
feeble  liver,  combined  with  vegetable  tonics,  such  as  gentian  and 
quinine;  but  it  ought  not  to  be  given  in  cases  of  jaundice  from 
obstruction.     The  medicine  of  all  others  which  has  seemed  most 
generally  useful  in  Dr.  Budd's  experience  is  sulphate  of  magnesia, 
in  half  drachm  to  drachm  doses,  combined  with  fifteen  grains  of 
carbonate  of  magnesia,  and  half  a  drachm  of  aromatic  spirits  of 
am/monia,  given  three  times  a  day  an  hour  before  food.     The 
tralphate  of  rruig'iiesia  maintains  a  free  action  of  the  bowels ;  and 
the  carbonate  of  magnesia  neutnilizes  any  excess  of  acid  in  the 
stomach  or  bowels  {op,  cit,  p.  289). 

ACUTE  OR  YELLOW  ATROPHY  OF  THE  lAWEVL- Hcpaiitia  Diffma. 

Definition. — Siraple  jaundice  followed  by  violent  constitutional 
disturbance,  expressed  by  pyrexia,  delirium,  hcemorrhages  from 
fHiriou^  jHirts,  and  finally  coma.  Tfte  liver  shrinks  to  one-luilf  or 
ifne-third  its  normal  size.  A  peculiar  chemical  decomposition 
take^  place  in  the  liver,  wliereby  abnormal  proximate  principUa 
are  formed,  which,  being  carried  into  the  blood,  may  be  discovered 
in  various  organs  of  the  body,  or,  passing  out  by  the  kidneys,  may 
he  found  in  the  urine. 

Pathology  and  Symptoms. — ^Tlie  disease  was  fint  dear" 
country  by  Bright  and  Graves,  and  more  reoeiitl;y 
by  Frerichs  and  Wilks.     The  liver  undei|;oes  m  n 
atrophy,  and  its  section  presents  a  mottled  red  k 
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if  pearance.     The  microscope  shows  that  complete  destruction  of  : 

. '.  (  secreting  cells  occurs,  so  that  in  the  most  severe  cases  not  a  sin^ 

*.  •  cell  has  been  left  entire;  dark  masses  of  biliary  pigment,  hsemati] 

and  fat  alone  remain;   and  the  kidneys  are  found  gorged  wi 
•'[  new  products.      The   redder    portions  of   the    liver  are  m< 

destroyed  than  the  yellow,  which  show  remains  of  cells  containi 
bila  The  symptoms  set  in,  like  a  bilious  attack,  with  feeblene 
rapidly  followed  by  jaundice,  febrile  symptoms,  and  vomitii 
delirium  supervening  by  the  third  or  fourth  day.  Convulsi 
fits  soon  pass  into  unconsciousness,  associated  with  stertorc 
breathing,  foaming  at  the  mouth,  clenched  teeth,  closed  eyes,  wi 
pupils  normal  and  susceptible.  The  pulse  is  at  first  slow,  I 
at  the  outbreak  of  the  nervous  symptoms  it  gradually  rises 
110  or  120,  and  presents  remarkable  variations  as  regards  £ 
quency  and  volume.  Towards  the  close  of  the  disease  it  increai 
in  frequency,  and  becomes  smaller  and  smaller  till  it  can 
longer  be  felt.  The  symptoms  generally  resemble  those 
ursemic  intoxication.  The  extent  of  hepatic  dulness  diminisl 
more  and  more  as  the  disease  advances,  and  not  unfi-equeni 
the  dull  space  disappears  completely,  without  any  tympani 
distension  of  the  bowels  to  cause  the  dull  sound  over  the  lii 
to  be  obscured.  The  spleen,  at  the  same  time,  is  increased 
voluma  The  bowels  are  almost  always  confined;  and  the  sto< 
are  firm,  dry,  clay-like,  deficient  in  bile,  and  at  a  later  period  i 
unfi-equently  dark-coloured  and  tarry,  fh)m  the  presence  of  bloc 
The  urine  is  more  or  less  saturated  with  a  brown  colouring  nu 
ter,  presents  the  re-action  of  bile- pigment,  and  deposits  a  lig 
or  greenish-yellow  precipitate,  in  which  the  microscope  dete< 
the  epithelium  of  the  passages  and  of  the  kidney  coloured  yello 
and  needle-shaped  crystals  (tyroshie)  covered  with  colouring  mi 
ter,  either  isolated  or  adhering  in  crystalline  masses  (Frerich 
Sometimes  the  urine  ceases  to  pass,  and  may  be  retained  in  t 
bladder  as  a  clear  bilious  fluid,  having  a  specific  gravity  of  10 
(WiLKS);  or  ranging  from  1012  to  1024,  always  of  acid  re-actic 
and  occasionally  slightly  albuminous  for  short  periods  (Frerich 
The  evaporation  of  the  urine  gives  crystals  of  leucine,  whi 
are  in  round  masses,  and  of  tyrosine,  which  are  needle-shape 
Sometimes  pure  tyrosine  falls  as  a  sediment  These  crysti 
are  also  found  in  the  substance  of  the  liver,  but  only  in  t 
hepatic  vein,  not  in  the  portal  vein  nor  hepatic  artery  (Frerich 
The  question  as  to  retention  of  urea,  or  its  lessening  as  due 
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a  want  of  complete  metamorphosis  of  albuminous  products,  is  not 
yet  determined  (Parkes,  1.  c,  p.  286). 

The  disease  runs  a  more  or  less  violent  and  rapid  course.  In 
severe  cases  it  has  terminated  at  the  end  of  twelve  or  twenty-four 
hours  (Frerichs).  In  other  cases  in  from  two  to  eight  days, 
urgent  symptoms  ending  the  disease  by  extreme  prostration  or 
excessive  vomiting  (WiLKS).  It  is  scarcely  ever  prolonged  to  a 
week,  except  when  it  occurs  after  jaundice,  when  the  whole  dura- 
tion of  the  disease  may  extend  over  four  to  five  weeks.  After 
the  commencement  of  the  characteristic  symptoms,  the  disease 
almost  invariably  terminates  in  five  days ;  and  as  a  rule  the  ter- 
mination has  been  fatal  to  life.  The  prognosis  is,  therefore,  in  the 
highest  degree  unfavourable.  Haemorrhages  are  apt  to  occur  (in 
one-half  the  cases)  simultaneously  from  various  parts  of  the 
body,  usually  from  the  stomach,  bowels,  or  uterus.  Poat-mortem 
examination  shows  also  extravasation  upon  mucous  and  serous 
membranes. 

Pressure  over  the  region  of  the  liver  gives  rise  to  marked  indi- 
cations of  pain,  which  are  expressed  even  during  coma. 

Morbid  Anatomy. — ^The  size  of  the  organ  is  found  after  death  to 
be  diminished  in  all  directions,  but  especially  in  its  thickness. 
The  gland  is  flattened  out.  The  parenchyma  is  flabby  and 
shrivelled.  Where  the  disease  has  advanced  the  farthest,  the  cut 
surface  has  an  ochre-yellow  or  rhubarb-like  colour;  and  the  blood- 
vessels are  empty,  and  the  traces  of  the  outlines  of  lobules  are 
obliterated. 

At  places  where  the  process  is  less  advanced  extravasations 
exist,  or  their  remains,  in  the  forms  of  crj'stals  of  hsematoidine. 
The  lobules  are  encircled  by  congested  vessels;  and  a  dirty  yellow 
substance  separates  them  from  each  other.  Afterwards  the  capil- 
lary congestion  recedes,  the  size  of  the  lobules  diminishes,  their 
colour  becomes  yellower,  whilst  the  intervening  grey  substance 
gradujilly  increases. 

Bright  has  reconled  the  weight  of  such  livers  as  reduced  to  hvo 
pounds,  or  to  twenty-three  ounces,  and  even  to  nin/iteen  ounces, 
Frerichs  records  the  weight  of  one  as  low  as  one  j^ound  thirteen 
ounces;  its  relative  weight  to  the  entire  body  being  as  1  to  68  or 
54 — i  e.,  a  reduction  of  more  than  one-half 

Causes. — Tlie  mode  of  origin  of  acute  atrophy  of  the  liver  is  still 
unknown;  but  the  circumstances  under  which  the  affection  hat 
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'  j  occurred  may  be  stated  as  follow : — Mental  distress,  dissolute  ha 

I  ;!'  venereal  excesses,  syphilis,  drunkenness,  nervous  depression,  j 

nancy,  and  the  influence  of  miasmata.     Looking  to  the  occun 
of  albumen  in  the  urine  of  pregnant  women,  it  may  be 
atrophy  of  the  liver  and  the  nephiritis  of  pregnancy  are  both  di 
some  condition  of  blood  which  in  certain  states  of  the  constitv 
\  :  fl  may  be  induced  by  pregnancy  (WiLKS).     Atrophy  of  the  livei 

been  most  frequently  observed  in  females;  and  more  than 
were  attacked  during  pregnancy;  and  the  period  of  life  bet^ 
twenty  to  thirty  years  of  age  seems  most  predisposed  to 
disease. 

Acute  atrophy  of  the  liver  is  apt  to  be  mistaken  for  ty] 
fever,  complicated  with  jaundice  or  with  pyaemia.  The  n 
of  temperature  may  help  to  indicate  the  disease,  inasmuch  as 
temperature  is  said  not  to  be  increased  in  cases  of  acute  ye 
atrophy  (see  Frerichs,  vol  i.,  p.  217). 

Treatment. — ^English  physicians  recommend  emetics  and  pu 
tives  (CoRRiGAN,  Griffin,  Hanlon).  Frerichs  recommends 
the  stronger  purgatives  should  be  used  simply  to  remove  con 
tion,  such  as  senna,  aZoeSy  colocynth;  and  the  doses  should  be  i 
as  to  secure  profuse  evacuations.  When  atrophy  has  distin 
commenced,  no  benefit  results  from  medicinal  treatment.  Se 
pains  indicate  the  use  of  leeches,  cupping,  and  cold  cloths 
fomentations,  as  recommended  under  typhoid  fever  in  voL  L 
occurrence  of  haemorrhage  indicates  the  use  of  mineral  acids. 

Section  V. — Diseases  in  which  Lesions  tend  to  be  Local] 
IN  the  Kidneys — Nephritici. 

A  careful  study  of  the  structure  and  functions  of  the  kidne 
of  the  greatest  importance  to  the  student  of  medicine, 
determination  of  the  quality  and  quantity  of  the  excreta  e 
inated  in  the  form  of  urine  is  indeed  one  of  the  best  metl 
for  enabling  him  to  determine  not  only  morbid  conditions  of 
kidney,  but  to  appreciate  many  changes  which  go  on  in  the  b 
during  disease — changes  which  have  frequently  been  rcferre 
throughout  these  volumes.  In  every  case  of  disease  (in  wast 
febrile,  and  constitutional  diseases  especially)  much  may  be  leai 
regarding  their  natural  history  by  a  careful  examination  of 
urinary  excretions,  and  of  the  microscopic  characters  of  the  a 
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merit,  especially  when  studied  in  connection  with  the  ranges  of 
temperature  of  the  body,  the  number  of  respirations,  and  the 
state  of  the  pulse,  during  daily  periods  of  twenty-four  hours. 
A  formula  has  been  already  suggested  at  page  99  as  a  method 
to  be  followed  in  daily  records;  and  it  is  now  clearly  under- 
stood that  the  absolute  amount  eoccreted  in  a  given  time,  and 
refennng  that  amount  to  body-weight,  are  the  only  conditions 
which  will  yield  anything  approaching  to  accurate  scientific 
results  (RouTH,  Parkes).  "In  a  medical  point  of  view  it  is 
a  mere  waste  of  time  to  estimate  the  constituents  in  a  certain 
quantity  of  urine,  passed  at  any  particular  hour  of  the  day  or 
night,  without  ascertaining  the  relation  which  that  quantity,  with 
its  constituents,  bears  to  the  whole  quantity  passed  during  the 
twenty-four  hours ;  and  this  is  the  more  necessary  as  the  amount 
of  fluid  secreted  varies  considerably  in  healthy  persons  (Sutton). 
The  volumetric  methods  of  determining  the  urinary  constituents 
have  greatly  facilitated  such  investigations;  and  these  methods 
are  clearly  expounded  in  the  works  of  Hoppe,  Neubaur,  and  Vogel, 
Thudichum,  Beale,  Hassall,  and  Sutton ;  and,  above  all,  the  pro- 
fession is  indebted  to  Dr.  Parkes  for  his  philosophical  exposition 
of  the  value  of  our  present  knowledge  regarding  the  state  of  the 
urine  in  health  and  disease,  as  set  forth  in  his  admirable  work  on 
that  subject,  already  frequently  referred  to.  From  these  works 
the  following  sections  are  compiled. 

Section  VI. — On  Determining  the  Composition  of  the  Urine 

IN  Disease. 

It  is  examined  for  two  purposes, — (1.)  To  discover  the  condi- 
tion of  the  urinary  organs;  (2.)  To  determine  the  course  of  the 
abnormal  metamorphoses  of  tissue  in  the  body  which  lead  to 
alterations  in  the  composition  of  the  several  excreta. 

The  normal  urinary  constituents  have  probably  a  fixed  physio- 
logical range  concuiTent  with  age  and  weight  of  the  body,  so  that 
a  person  ought  not  to  continue  passing  continuously  an  amount 
of  any  constituent  very  greatly  above  or  below  the  limits  of  the 
range  proper  to  him,  otherwise  some  morbid  condition  must  be 
sought  for  to  explain  the  nature  of  the  occurrence.  The  averages 
of  the  excreta  for  at  least  ten  days  should  be  taken  in  health,  in 
order  to  arrive  at  an  accurate  standard.     But  as  this  is  not  possible 
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in  cases  of  disease,  certain  empirical  formula  are  laid  down  by 
Parkes  for  calculating  the  urinary  excretion  in  a  sick  pei 
whose  normal  excretion  is  unknown.      The   following  are 
details  of  the  facts  to  be  determined  and  recorded: — 

I.  Kccord  the  age  and  weight  of  the  patient  in  pounds  avoirdupoL 

II.  Collect  all  the  urine  passed  in  twenty -four  hours ;  measure  i 
cubic  centimetres,  and  record  its  absolute  amount. 

III.  Observe  and  record  as  to  the  following  general  properties,  viz 
(1.)  Specific  gnivity;  (2.)  Ursematine,  as  determined  by  Vogers  co 
table;*  (3.)  Clearne&s  or  turbidity  on  emission  or  after  rest;  (4.)  Di 
mine  the  absolute  weight,  by  multiplying  the  quantity  passed,  expre 
in  c.  c,  by  the  figures  expressing  the  specific  gravity, — ^the  result  is 
weight  in  grammes. 

IV.  Set  aside  the  following  quantities  for  the  volumetric  detenu 
tion  of — 

1.  Urea, 40&C. 

2.  Uric  Acid, 300  to  500  c.  c. 

3.  Phosphoric  Acid, 40cct 

4.  Chloride  of  Sodium, 40  c.  c. 

6.  Sulphuric  Acid, 100  c  c 

6.  Degree  of  Free  Acidity — 

7.  Sugar, 20  c.  c 

8.  Albumen — 

9.  Solids, 20  grammes 

V.  Collect  and  examine  the  sediment. 

VI.  Determine  the  amount  of  excretion  normal  to  the  individual 
the   following  empirical  formula  (Pakkes): — Multiply  the   follow 

*  Vogel's  colour  table  is  made  by  taking  certain  colours  as  starting-points, 
representing  the  following  groups  for  com]>arison : — 

I.  First  group  ;  yellowish  urines^  represented  by  gamboge  mixed  with  a  great 
less  amount  of  water,  giving  three  grades,  the  first  of  which  is  almost  colour 
as  follow  :—(l.)  Pah  yellow  (gamboge  with  much  water);  (2.)  Light  ytUow  (^ 
l)Oge  with  less  water) ;  (3.)  Yellow  (gamboge  with  very  little  water). 

II.  Second  group;  reddish  urines,  represented  by  the  above  yellow  grades  m 
with  a  greater  or  less  amount  of  red— i.  e.,  gamboge  with  crimson  lake  in  t 
grades,  as  foUow ;  (4 )  Keddish-yellow  (gamboge  with  a  little  crimson  la 
(5.)  Yellowish-red  (gamboge  with  more  crimson  lake) ;  (6.)  Red  (crimson  lake  ^ 
little  gamboge). 

III.  Third  group ;  brown  or  dark  urines,  represented  by  gamboge,  crimson  1 
and  more  or  less  Prussian  blue,  in  three  grrnles,  as  follow :— (7)  Brownish-reti 
with  an  admixture  of  a  little  brown) ;  (8.)  Keddinh-hrown  (more  of  the  brown  1 
in  the  List) ;  (9.)  Brownish -black  (almost  black,  with  a  touch  of  the  rcddish-brc 
(see  Thudichum  On  the  Pathology  of  the  Urine,  p.  134). 

t  The  precipitate  from  the  urea  estimation  is  sufficient 


VOLUMETEIC  METHOD  OF  ANALYSIS  OF  THE  URINE.        853 

figures  by  the  weight  of  the  person  in  pounds  avoirdupois  ;  the  result  is 
the  excretion  in  grains,  in  twenty-four  hours,  of  the  several  ingredients 
of  the  urine : — 


1 

In  Men 
between 
SUwQdiO 

In  Women 
between 
SO  and  4a 

In  Children  between 

InTonng 
Hen  and 
Women 
between 
16  and  2a 

1 

8  and  8.          8  and  .16. 

1  Urea, 

3-53 

296 

1 
6-83         '    6-20 

4-39 

1  Chlorine 

0-875 

0-817 

1-44         1     1-097 

0-926 

Sulphuric  Acid,    .     . 

0-214 

0-25 

0-414           0-315 

0-266 

Phosphoric  Acid, .     . 

0-336 

1 

0336 

0-65 

0-495 

0-418 

The  following  corrections  are  required:— (1.)  If  the  person  l»e  between 
forty  and  fifty,  calculate  according  to  columns  1  or  2,  and  then  deduct  10 
y>cr  cerU. ;  for  ages  between  fifty  and  sixty  deduct  20  per  ce7it. ;  for  ages 
between  sixty  and  seventy  deduct  30  ftr  cetit,;  for  ages  upwards  of 
seventy  deduct  50  per  cent,  (2.)  If  the  person  has  been  starving  for  two 
or  more  days  (as  in  some  fevers),  deduct  one-third  fix)m  the  calculation 
made  according  to  the  table  ;  if  the  diet  be  meagre,  deduct  one-eighth  or 
one-sixth;  if  pretty  plentiful,  yet  still  below  that  of  health,  deduct  one- 
tenth.  (4.)  If  there  be  total  inactivity,  deduct  one-tenth;  if  there  be 
merely  quietude,  deduct  one-twentieth. 


Section  VII.  —  Volumetric  Estimation  of  the  more  Impor- 
tant Constituents  of  the  Urine;  and  their  Patholo- 
(jicAL  Relations. 

The  Volumetric  Method  of  Analysis  is  one  which  enables 
ordinarily  skilful  operators,  or  medical  men  who  cannot  devote 
much  time  to  practical  chemistry,  to  determine  with  sufficient 
accuracy  the  amount  of  the  most  important  constituents  of  the 
urine,  such  as  urea^  uric  dcid,  chloride  of  sodium,  phosphates,  sul- 
phateSy  and  the  free  acidity  of  this  excretion.  Certain  conditions 
ai-e  necessary  for  success,  namely, — (1.)  Solutions  of  the  re-agents 
or  tests,  the  composition  and  strength,  or  chemical  power  of  which 
are  accurately  known;  (2.)  Burettes^  graduated  tubes  or  vessels 
from  which  portions  of  the  test-solutions  may  be  accurately 
delivered ;  (3.)  The  power  of  determining  by  the  eye  when  the 
decomposition  produced  by  the  test-solution  with  the  urine  has 
ceased,  so  that  the  quantity  of  test-solution  used  (i.  c.,  with  which 
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to  be  constantly  stirred  with  a  glass  rod ;  (6.)  As  soon  as  the  precipitate 
does  not  disappear  by  stirring,  the  operation  is  finished,  but  a  permanent 
precipitate  is  produced  (=  urea  and  oxide  of  mercury);  (7.)  The  volume 
of  the  test-solution  used  is  to  be  read  off  the  burette,  and  the  amount 
of  cJdoride  of  sodium  calculated  therefrom ;  (8.)  The  chlorine  may  be 
estimated  by  the  following  formula : — As  58*8  eqs.  of  chloride  of  sodium 
contain  35*5  eqs.  of  chlorine,  the  chlorine  in  the  urine  is  obtained  by  the 
equation — 

58' S  :  35*5  : :  amount  of  chloride  of  sodium  in  the  urine  :  x  (the 
chlorine  it  contains). 

The  average  amount  of  chlorine  excreted  in  twenty-four  liours 
is  about  8*21  grammes,  or  12676  grains;  13*6  grammes,  or  210 
grains,  of  chloride  of  sodium,  were  the  chloride  always  united 
with  that  substance^ — an  amount  which  Dr.  Parkes  thinks  is  too 
great.  Vogel  and  Parkes  consider  the  mean  to  be  7  grammes,  or 
108  grains,  =  11*5  grammes,  or  177  grains,  of  chloride  of  sodium 
in  twenty-four  hours;  the  range  above  and  below  the  mean  being 
from  30  to  GO  per  cent 

In  relation  to  body-weight,  the  averages  of  chlorine  arc  as  repre- 
sented in  the  second  line  of  the  table  at  p.  853,  paragniph  VI. 

Pathological  Relations. — The  chlorine  contained  in  the  urine  is 
wholly  derived  from  the  food;  and  a  part,  chiefly  united  with 
sodium,  passes  out  of  the  system  without  having  entered  into  the 
composition  of  the  tissues;  another  portion,  uniting  with  the 
tissues,  is  only  set  free  on  the  disintegration  of  these  tissues ;  and 
therefore,  whatever  exceeds  the  amount  taken  in  by  the  food  is 
derived  from  and  represents  change  of  tissue.  In  ague  its  elim- 
ination is  increased  during  the  cold  and  hot  stages.  In  acute 
pnexunonki  their  elimination  is  greatly  lessened,  often  entirely 
absent,  but  re-appearing  in  the  urine  eight  or  ten  days  after  resolu- 
tion has  set  in  and  excess  of  urea  has  passed  away.  It  evidently 
accumulates  in  the  inflamed  portion  of  the  lungs.  Their  amount 
is  also  reduced  in  typhus  and  typlioid  fever,  febricula,  scarlatina, 
erysipelas,  puerperal  fever,  pleurisy,  acute  cainllary  brondiitis, 
acute  pidviouary  phthisis,  acute  rheumatism,  cltolera,  acute  and 
chronic  Bn<jhVs  disease. 

Treatment. — Elimination  is  to  bo  effected  by  the  skin,  bowels, 
or  urine,  mainly  by  the  action  of  liquor  potassa:. 

2.  The  Estimation  of  TJrea  in  urine  is  based  on  tho  combination 
which  forms  between  urea  and  oxide  of  mercury  in  neutral  or 
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alkaline  solutiona  The  method  was  devised  by  Liebig.  The 
precipitate  which  is  formed  is  insoluble  in  water,  or  in  weak 
alkaline  solutions.  The  standard  test-solutions  are  the  same  as 
in  the  preceding  estimate ;  and  the  indicator  which  shows  when 
all  the  urea  has  entered  into  combination  with  the  mercnry,  and 
when  the  latter  predominates,  is  a  solution  of  carbonate  of  soda. 

(1.)  Take  one  volume  of  the  barjta-solution  (20  c.  c),  and  mix  witli 
two  volumes  of  urine  (40  c.  c.);*  (2.)  After  filtration  take  15  c.  c  of  the 
fluid  (=  10  c.  c.  of  urine)  for  each  analysis,  in  small  beakers;  (3.)  Bring 
the  beaker  under  the  burette  coutainiug  the  mercurial  sohition,  which 
is  to  be  adde<l  in  small  quantities  so  long  as  a  distinct  precipitate  is  seen 
to  form,  the  mixture  being  stirred  constantly;  (4.)  A  plate  of  glass  oi 
porcelain  is  now  to  be  sprinkled  with  a  few  drops  of  solutiou  of  carbon- 
ate of  st>da,  and  a  drop  of  the  mixture  brought  from  time  to  time  in 
contact  with  the  droi>s  of  soda-solution  by  means  of  a  glass  rod.  So  lon^ 
as  the  mixture  of  the  two  drops  thus  brought  in  contact  remains  white, 
free  urea  is  still  present  in  the  mixture,  aud  more  of  the  test-solutioii 
must  be  added  to  the  urine,  till  the  contact  of  the  drops  with  the  soda- 
solution  produces  a  yellow  colour,  which  is  distinctly  api>aix^nt.  (5.] 
Record  the  quantity  of  mercurial  test-sohition  used,  and  so  calculate  for  Uu 
amount  of  urea  contained  in  the  10  c.  c.  of  urine,  and  hence  iu  the  tola 
discharge  for  twenty-four  houi-s;  (G.)  Repeat  the  analysis  at  k^ast  twice. 

Another  method  has  been  recommended  by  Dr.  Edmund 
W.  Davy  (PhlL  Mag.,  vol.  vil,  Fourth  Series,  p.  385).  Tlie  pro- 
cess is  based  on  the  fact  that  tirea  is  readily  decomposed  bj 
hypochlorite  of  soda,  when  the  niirogen  being  evolved  as  a  gas 
the  amount  of  urea  is  estimated  from  the  amount  of  nitrogen  gas 
produced  by  the  decom|X)sition.  A  strong  glass  tube  is  required 
about  fourteen  inches  long,  closed  at  one  end,  and  its  ojieii 
extremity  ground  smooth.  The  bore  of  the  tube  must  not  be 
larger  than  the  tliumb  can  conveniently  cover — /.  c,  half  an  incl 
in  diameter.  It  ought  to  be  graduated  into  cubic  inches,  com 
mencing  from  the  closed  end,  and  each  cubic  inch  again  suV»- 
divided  into  lOths  and  lOOths.t 

The  following  are  the  details  of  the  process: — 

(1.)  Fill  the  tube  more  than  oue-tliird  full  of  fluid  mercury;  (2.)  Pom 
in  carefully  hiilf  a  fluid  drachm  to  one  drachm  of  urine;  (3.)  Holding  th< 
tube  iu  one  hand  near  its  open  extremity,  and   having  the  thumb  ii 

•  The  precipitate  may  be  reserved  for  detenniDing  the  phosphoric  acid, 
t  Cassela,  2:i  Hatton  Garden;  Negrette  &  Co.,  Hulboni  Hill;  also  Messrs.  GrilEu, 
119  Bunhill  Row,  Loudon,  keep  such  tubes. 
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readiness  to  cover  the  aperture,  quickly  fill  it  completely  full,  with  a  solu- 
tion of  hypochlorite  of  soda  (taking  care  not  to  overflow  the  tube),  and 
then  instantly  cover  the  opening  tight  with  the  thumb;  (4.)  Rapidly 
invert  the  tube  once  or  twice  to  mix  its  contents;  and  (o.)  Finally  open 
the  tube  under  mercury  contained  in  a  strong  cup  or  small  mortar;  (6.) 
Tlie  tube  is  left  in  the  upright  position  till  the  evolution  of  gas  ceases, 
which  it  generally  does  in  from  three  to  four  hours;  (7.)  Record  the 
amount  of  gas  found,  and  estimate  the  urea  by  the  following  data : — 1  -549 
cubic  inch  of  gas  i*epresents  one  grain  of  urea. 

The  hypochlorite  of  soda  used  should  always  be  five  or  six  times  the 
volume  of  the  urine  operated  upon ;  and  the  liqvor  sodce  cMoriufUcB  should 
be  perfectly  pure,  prepared  according  to  the  process  of  the  Dublin  Phar- 
iiiacopceia,  as  the  liqiurr  of  commerce  always  gives  erroneous  and  exag- 
gerated results. 

A  third  method  for  determining  the  urea  consists  in  the  use  of 
the  following  table,  which  is  founded  on  many  observations  of 
urine,  both  of  health  and  disease,  of  specific  gravities  from  1003 
to  1028.  The  Rev.  Samuel  Haughton  has  devised  this  table,  and 
has  given  in  its  results,  which  he  believes  will  prove  very  useful, 
approximations  to  the  daily  excretion  of  urea,  in  all  cases  in 
which  sugjir  is  absent,  and  albumen  either  absent  or  only  present 
in  small  quantities  {Medical  Times,  Oct.  22,  18C4). 

The  following  table  is  one  of  double  entry,  to  be  used  by 
finding  the  daily  excretion  of  urine  in  fluid  ounces,  and  its  specific 
gravity,  by  means  of  a  carefully  graduated  urinometer.  When 
these  data  are  found,  at  the  intersection  of  the  corresponding 
columns,  the  excretion  of  urea  is  given  in  grains.  "  I  submit  it 
with  confidence,'*  says  Mr.  Haughton,  "to  the  test  of  practical 
experience,  as  I  have  so  often  used  it  myself  in  fever,  in  pneu- 
monia, in  dyspepsia,  and  in  kidney  diseases,  that  I  believe  it  will 
be  found  a  valuable  aid  to  the  physician,  both  in  the  pi'ognosis 
and  in  the  treatment  of  these  and  other  diseases.* 

*  My  friend  Dr.  De  ChAumont  has  compared  the  trustworthiness  of  these 
processes  in  twenty-six  cases  (mostly  healthy,  and  none  either  albuminous  or 
diabetic),  with  the  following  results: — **By  Liebig's  process  the  actual  average 
gave  2578  parts  in  1,000.  The  average  of  nineteen  of  these  taken  from  Haui;hton*8 
Table  (the  remaining  seven  being  of  specific  gravity  above  1,028,  the  limit  of 
Haui^hton's  I'able)  gave  28*17  parts  in  1,000.  The  average  of  the  whole  twenty-six, 
deduced  from  Haughton's  second  formula  (viz.,  excess  of  sp.  gr,  oirr  1,000  x  10 
=  grs.  in  a  pint)  gave  32*81  parts  in  1,000. 

The  average  obtained  by  the  formula  A  i^ Excess  of  sp.  yr.  over  1,000  x  10  = 

parts  in  1,000,  gave  28'71  parts  in  1,000. 
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The  mean  amount  of  urea  excreted  by  adult  males  bet\ 
twenty  and  forty  years  of  age  during  the  twenty-four  bou 
331 8  grammes,  =  5124  grains.  If  the  mode  of  life  be  equ 
the  amoimt  remains  pretty  constant;  but  the  maximum 
minimum  amounts  passed  on  any  one  day  by  an  individual 
usually  about  one-fifth  above  or  below  the  mean  amount, 
relation  to  body- weight,  the  average  excretion  of  urea  is  as  st 
J  in  the  first  line  of  the  table  at  page  853,  paragraph  VI. 

^  Pathological  Bdationa, — All  the  nitrogenous  tissues  contril 

•;.  by  their  disintegi-ation,  to  the  formation  of  urea;  and  the 

p.  excreted  may  be  taken  as  a  measure'of  the  extent  of  tissue-chi 

Ij  or  waste.     In  ^Xlpyrexial  states  its  formation  is  increased;  bu 

f  elimination  may  be  increased  or  diminished,  (see  chapter  on  "  Fe^ 

vol.  i.)  When  freely  eliminated  by  the  urine,  its  amount  stan< 
close  relationship  with  the  exaltation  of  temperature  and  intei 
of  the  fever.  Retention  of  urea  is  a  very  unfavourable  circ 
stance.  No  retention  occurs  in  acute  yellotu  atrophy  of  the  I 
in  epilepsy,  in  jaundice. 

There  are  some  cases,  which  stand  by  themselves,  in  which 
excretion  and  elimination  of  urea  is  augmented,  which  were  o 
nally  noticed  by  Prout,  and  which  Willis  subsequently  descr 
as  cases  of  "azoturia"  They  have  recently  been  noticed  ii 
excellent  paper  by  Dr.  Sieveking  in  the  pages  of  the  Br 
Medical  Journal  for  May,  1865.  They  are  characterized  1 
great  excess  of  urea  in  the  urine,  without  increase  in  the  quai 
of  the  urine,  and  apparently  without  febrile  re-action,  but  ^ 
languor,  weakness,  and  nervousness,  associated  sometimes  ^ 
dyspepsia,  intemperance,  mental  anxiety,  or  sexual  excess.  1 
are  a[)t  to  pass  into  diabetes  mellitus  (Prout). 

The  average  obtained  by  the  formala  B  -.^Excess  of  sp,  gr.  over  1,000, 
eliminatioH  of  the  sp.  gr.  due  to  cldoridts,  -j-  -5  (=  x  2)  =  parts  in  1,000, 
26  200  1H.T  1,000. 

The  average  obtained  by  the  formula  C  \— Excess  of  sp,  gr.  over  1,000, 
elimination  of  sp.  gr.  due  to  chlorides^  -r-  '52  =  i>arts  in  1,000,  gave  25-65  pa 
1,000. 

Tabulating  these,  we  have : — 

True  Average, =  25*78  error. 

JIaughtona  Table,  . 
Jfnughtons  Second  Formula, 
Dr.  De  ChaumonVs  Formula  A, 


Dr.  De  ChaumonVs  Formula  B, 
Dr.  De  Chaumonfs  Formula  C, 


=  2817     +9'2percen 

=  32-81  +  23-4   „ 

=  28-71  +  11-3  „ 

=  26-203  +  1-6   „ 

=^  25-650  —   -5   ,. 
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3.  Estimation  of  Sulphuric  Acid  requires  the  chloride  of  barium 
test-solution  and  Beale's  filter.  The  details  of  the  process  are  as 
follow : — 

(1.)  Measure  off  100  c.  a  of  unne  into  a  Florence  flask;  (2.)  Add  a 
little  hydrochloric  acid  (twenty  or  thirty  drojw) ;  (3.)  Apply  heat  through 
a  sand  hath  till  the  acidulated  urine  hoils;  (4.)  Allow  the  chlonde  of 
hariuin  test  to  flow  very  gradually  into  the  urine;  (5,)  Remove  the 
heat,  and  allow  the  precipitate  to  suhside  after  each  addition ;  (6.)  Con- 
tinue adding  the  test  till  the  precipitation  is  complete;  (7.)  Use  Bcale's 
filter  for  ascei-taining  the  end  of  the  precipitation.  When  no  precipitate 
is  formed  either  by  chloride  of  barium,  or  by  sulphate  of  potassa  or  soda, 
the  analysis  is  complete. 

The  mean  of  sulphuric  acid  excreted  in  twenty-four  hours  is 
2012  grammes,  =  31 11  grains,  with  a  range  of  45  2>^  cent,  above 
or  below.  In  relation  to  body-weight,  the  average  excretion  of 
sulphuric  acid  is  as  stated  in  the  third  line  of  the  table  at  page 
853,  paragraph  VI. 

Pathological  Relations. — Sulphuric  acid  originates  in  the  urine 
from  various  articles  of  food  and  drink,  in  which  it  exists  ready 
formed:  from  the  sulphur  of  the  food,  by  oxidation  in  its  passage 
through  the  system;  from  oxidation  of  the  sulphur  of  the  tissues; 
or  from  the  oxidation  of  sulphur  contained  in  substances  such 
as  taurine  and  cystine.  Its  elimination  is  increased  in  febricuLa, 
typlioid  fever,  typhus,  variola,  pycemia,  milk  fever,  delirium 
tremens,  acute  pneumonia,  rlieumatic  fever,  chorea, 

4.  Estimation  of  Phosphoric  Acid  is  based  on  the  fact,  that  when 
nitrate  or  acetate  of  uranium  is  added  to  a  solution  of  tribasic 
phosphoric  acid,  containing  acetate  of  ammonia  and  free  acetic 
acid,  the  whole  of  the  phosphoric  acid  is  thrown  down  as  double 
phosphate  of  uranium  and  ammonia,  having  a  light-brown  colour 
and  a  composition  represented  by  the  formula  2  (Ur,,  O3),  N  H^ 
O,  PO-  +  Aq.  This  volumetric  method  for  the  estimation  of  phos- 
phoric acid  was  devised  by  Mr.  Francis  Sutton,  of  Noi'wich,  inde- 
pendently of  Neubauer  and  Pincus,  who,  independently  of  each 
other,  also  arrived  at  the  same  process;  but  Mr.  Sutton  states  tliat 
Neubauer  was  the  earliest  discoverer  of  the  method.  The  stan- 
dard test-solution  required  is  the  nitrate  of  uranium,  of  which 
1  c.  c.  represents  01  grain  of  phosphoric  acid.  A  solution  of  ferro- 
cyanidc  of  potassium  (yellow  pnissiate  of  potash),  in  the  proportion 
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I  of  1  to  20,  is  to  be  used  as  an  indicator  to  stop  the  process,  so  » 

I  as  the  re-action  is  complete. 

j  The  details  of  the  process  are  as  follow : — 

4  (1.)  Take  the  precipitate  produced  by  the  baryta-solution  in  40  c.  c 

'  urine,  H8  mentioned  at  page  852,  paragraph  VI.,  having  been  set  ta 

j :  after  the  fluid  is  filtered  from  it.     (2.)  Wash  the  precipitate  once  ^ 

i;  cold  water.    (3.)  Ti'eat  it,  while  still  on  the  filter,  with  wai-m  acetic  w 

!  i  to  dissolve  all  the  phosphate  of  baryta,  which  passes  through  the  fil 

■  *  leaving  the  sulphate  behind.     (4.)  Wash  the  filter  with  a  small  quani 

;.*  of  boiling  water,  so  as  to  remove  the  last  traces  of  phosphate.     (5.)  A 

;|  sufficient  ammonia  to  the  solution  to  neutralize  the  acetic  acid,  unless 

j4  quantity  of  the  latter  be  large,  when  somewhat  less  than  enough 

I  neutralize  may  be  added.     Under  any  circumstances  the  liquid  must 

fully  acidified  with  acetic  acid  before  being  tested  as  to  its  strenj 

(titrated),  and  must  contain  a  tolerable  quantity  of  acetate  of  ammoi 

(C.)  Take  a  measured  quantity  of  the  urinary  phosphate-solution  (i 

20  c.  c.)  in  a  beaker,  and  gently  warm  it,  and  bring  it  under  the  bure 

containing  the  uranium-solution.     (7.)  Portions  of  the  uranium-solut 

are  to  be  delivered  in  and  constantly  stirred,  until,  when  a  drop  is  tal 

out  with  a  thin  glass  rod,  and  placed  in  the  middle  of  a  large  drop  of  * 

solution  of  yellow  prussiate  of  potash  on  a  white  plate,  a  faint  but  < 

tinct  chocolate -brown  colour  is  produced  at  the  |M)int  of  contact. 

slight  excess  of  uranium-solution  is  required  to  produce  the  brown  colo 

which  indicates  that  all  the  phosphoric  acid  contained  in  the  amount 

urine  in  the  beaker  has  been  thrown  down.     (8.)  Record  the  amouni 

uranium-solution  used,  and  estimate  accordingly — 1  c.  c.  of  the  solut 

precipitating  0*1  grain  of  phosphoric  acid.* 

The  mean  amount  of  phosphoric  acid  exci*eted  in  twenty-four  houn 
3*1  G4  gi-ammes,  s  48*80  grains,  with  a  range  in  the  same  person  of  fr 
35  to  50  per  cent  The  amount  in  relation  to  body-weight  is  given 
the  fourth  line  of  the  table  at  page  853,  paragraph  VI. 

Pathological  Rdaliona. — Its  elimination  in  excess  represei 
tissue-change  or  waste,  beyond  what  the  food  or  drink  accounts  i 
In  rickets  and  softening  of  the  bones  the  phosphates  are  increas 
In  other  diseases  our  information  respecting  phosphoric  acid 

*  Collect  all  the  precipitates  in  a  large  bottle,  and  when  sufficient  has  been 
tained,  recover  the  uranium  by  igniting  the  dry  precipitate  in  a  porcelain  cmcil 
with  the  carbonaceous  residue  produced  by  burning  tartrate  of  soda  and  potast 
a  covered  crucible.  The  uranium  is  thus  reduced  to  protoxide,  while  the  phosphi 
acid  unites  with  potash  and  soda,  and  can  be  entirely  extracted  with  boiling  wai 
The  protoxide  of  uranium  left  may  be  dissolved  in  nitric  acid,  and  evap3rated 
dryness  in  a  water  bath  (Sutton,  Volumetric  Analysis,  p.  208). 
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very  uncertain.  In  alkaline  urine  the  earthy  phosphates  are  de- 
posited as  a  white  sediment.  Mineral  acids,  anodynes,  alkaline 
bicarbonates,  opium,  and  preparations  of  iron,  zinc,  and  strychnia 
are  often  of  service,  variously  combined,  according  to  the  nature 
of  the  case  (see  Hassall,  p.  237). 

0.  The  EstimatioiL  of  Uric  Acid. — An  improved  method  of  esti- 
mating the  uric  acid  by  iodine  has  been  recently  devised  by  my 
friend  Dr.  De  Chaumont,  and  published  by  him  in  the  Medical 
Report  of  the  Army  Medical  Department  for  1862  (publislied  in 
1864).  The  determination  of  uric  acid  by  iodine  is  founded  on 
the  fact  that  solution  of  iodine  is  decolorized  by  uric  acid,  in  a 
definite  proportion — ^which  appears  to  be  four  equivalents  to  one 
of  uric  acid.  Dr.  De  Chaumont  has  kindly  given  me  the  following 
short  notice  of  the  method  : — 

The  Solutions  required  are  as  follow  : — 

(1.)  A  standard  solution  of  iodine.  The  alcoholic  tincture  being 
liable  to  change,  it  is  best  to  dissolve  the  iodine  in  water  with  the 
aid  of  iodide  of  potassium;  thus,  6*35  grammes  (=VTth  of  an  equiv- 
alent) of  iodine,  with  12  grammes  of  iodide  of  potassium,  are 
dissolved  in  a.  litre  of  distilled  water.  Of  this  solution,  1  c.  c. 
contains  00635  of  iodine,  and  will  decompose  0021  of  uric  acid. 
If  the  materials  be  accurately  weighed  and  measured,  it  will  be 
unnecessary  to  graduate  the  solution ;  but,  should  this  be  desired, 
then  the  following  solutions  must  be  prepared  :^2.)  Of  uric  acid, 
•168  grammes  are  to  be  dissolved  in  a  litre  of  water.  Of  this 
solution,  12*5  c.  c.  will  completely  decolorize  1  c.c.  of  the  solution 
of  iodine.  (3.)  A  solution  of  starch,  carefully  filtered  and  free 
from  suspended  gi-ains. 

The  Process. — (1.)  Filter  the  urine  from  mucus.  (2.)  Acidify 
the  urine,  should  it  be  alkaline,  with  acetic  acid.  (3.)  Put  10  c.  c. 
into  a  beaker-glass,  and  dilute  it  to  50  c.  a  with  distilled  water. 
(4.)  Add  5-10  c.  c.  of  starch  liquor.  (5.)  Drop  in  the  solution  of 
iodine  from  a  burette  graduated  to  iwth  c.c.  (6.)  Stir  each  time, 
and  wait  till  blue  colour  disappears.  (7.)  Do  not  add  more  than 
Ath  c.  c.  at  a  time.  (8.)  When  the  blue  colour  has  remained  per- 
manent for  an  Jtour,  read  off  the  number  of  c.  c.  of  iodine  used,  and 
multiply  by  21,  which  will  give  the  quantity  per  litre. 

Example, — 10  c.  c.  of  urine  took  35  c.  c.  of  iodine, 

35  X  '21  =  "735  grammes  per  litre. 


i; 
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For  a  more    accurate    analysis,   it  is  necessary  to   wait 
twenty-four  hours  until  all  the  uric  acid  is  decomposed,  tal 
care  to  add  fresh  portions   of  starch  from  time   to   time  a 
5  becomes  converted  into  dextrine.     A  correction  is  then  app 

f  as  follows:  —  (1.)    Precipitate   the   salts  with   Liebig's    bar 

solution   (see  process   for  urea).      (2.)    Filter  and  acidify   v 
acetic  acid.      (3.)  Test  with  iodine  as  before.     (4.)  Deduct 
:  j  number  of  c.  c.  used  after  the  baryta  from  the  gross  amo 

first  used,   and   from  the  remainder  calculate  the  uric  acid 
.\  before. 

j^  Example. — 10  c.  c.  of  urine  took  35  c.  c.  of  iodine. 

10  c.  c.  so  precipitated,  filtered,  and  re-acidified,  took  '45  c.  c 
iodine. 

Then  3o — 45  =  305  c.  c.  of  iodine. 

305  X  '21  =  6405  grammes  in  a  litre — the  net  result 

The  mean  amount  of  uric  acid  excreted  in  twenty-four  h( 
appears  to  be  '555  grammes,  — .  8o69  grains.  The  observati 
to  determine  the  average  in  any  individual  must  extend  c 
at  least  jive  days.  The  range  between  the  maximum  j 
minimum  amount  is  as  great  as  from  20  to  30  per  e 
(Parkes.) 

Pathological  Relations. — ^Its  elimination  indicates  metan 
phoses  of  tissue.  It  increases  after  full,  heavy,  indigestible  me 
and  exists  not  alone  in  the  spleen  in  health,  but  in  still  lai 
quantity  in  most  of  the  affections,  including  ague,  in  which 
spleen  is  more  especially  implicated.  It  is  increased  in  mos< 
the  active  febrile  and  inflammatory  affections.  It  is  grei 
increased  during  the  paroxysm  of  inte'ivnittent  fevers,  also 
typhoid  and  typhus  fevers.  In  small-pox  and  scarlatina  i 
increased;  and  in  pneumonia  the  increase  is  very  large,  ' 
sediments  of  the  urates  and  of  uric  a/nd  are  most  abundant  fi 
the  seventh  to  the  thirteenth  day.  It  is  increased  in  most  care 
affections,  in  hepatic  cirrhosis  and  leucocythjemia ;  and  is  c 
siderably  increased  in  rheumatic  fever.  During  attacks  of  g 
it  is  lessened  or  absent  in  the  urine,  and  present  in  the  blc 
but  as  soon  as  fever  and  paroxysms  abate,  precipitates  of  un 
and  of  urio  acid  become  abundant.  Its  free  elimination  i 
favourable  symptom. 

In  the  majority  of  clu-onic  affections  the  uric  acid  is  lesse: 
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in  elimination.  When  the  excess  in  the  urine  is  due  to  indul- 
gence in  animal  food,  its  mal-assimilation  and  defective  cutaneous 
excretion,  the  amount  of  animal  food  must  be  reduced,  the  diet 
regulated  carefully,  and  the  functions  of  the  digestive  organs 
improved  and  strengthened.  When  lactic,  acetic,  or  butyric  acids 
occur  as  products  of  faulty  digestion,  all  food  known  to  produce 
such  a  result  must  be  avoided.  The  vegetable  bitters — e.  g., 
cinchona,  gentian,  caluwha,  aerpentaria,  with  or  without 
rhubarb  and  aocUi,  and  followed  by  such  remedies  as  keep  the 
colour  free,  such  as  compound  galbanum  pill,  with  extract  oj 
colocynth  and  croton  oil,  will  be  found  of  great  service.  The 
action  of  the  skin  must  be  promoted  by  warm  clothing.  Exercise 
in  the  open  air  must  be  indulged  in  as  much  as  possible;  while 
cold  baths  in  the  morning,  and  friction  with  horse-hair  gloves 
aid  the  action  of  the  skin.  The  best  solvent  is  obtained  by 
drinking  freely  of  soft  or  distilled  water;  but  alkaline  remedies, 
like  the  carbonates  and  bicarbonates,  often  give  relief;  as  well 
as  the  salts  of  the  vegetable  acids,  the  acetates,  citrates,  and 
bitaHrates,  given  in  sufficient  doses.  Tlie  occurrence  of  uric  acid 
in  excess  in  the  diseases  mentioned  must  be  managed  according 
to  the  nature  of  the  treatment  of  each  disease. 

6.  Estimation  of  Diabetic  Sug^. — The  principle  of  the  process 
is  thus  explained  by  Mr.  Sutton.  It  is  based  on  the  fact  that 
although  a  mixture  of  pure  sulphate  of  copper,  tartrate  of  potash, 
and  caustic  soda,  mixed  in  proper  proportions,  may  be  boiled 
without  undergoing  change;  yet  if  only  a  trace  of  sugar  be 
added,  a  very  slight  warming  is  enough  to  precipitate  a  portion 
of  the  copper  as  a  protoxide  (CujO).  It  is  found  that  one  atom 
of  pure  sugar,  =  180,  is  capable  of  i-educing  exactly  10  atoms, 
=  307,  of  oxide  of  copper  (Cu  O)  to  the  state  of  protoxide. 
Therefore,  if  the  quantity  of  copper  reduced  by  a  given  solution 
of  sugar  is  known,  it  is  easy  to  find  the  quantity  of  sugar  present 
(Volumetric  Analysis,  p.  210). 

A  standard  solution  of  pure  sulphate  of  copper  with  tartrate  of 
potash  and  caustic  soda  is  required.  It  is  to  be  prepared  as 
follows : — 

(1.)  34G4  grammes,  :=  34G-4  grains,  of  pui-e  sulphate  of  copper,  pre- 
viou»ly  powdered  and  pressed  between  blottiDg  pai)er,  are  weighed  and 
dissolved  in  200  c.  c.  of  distilled  water;  (2.)  In  another  veswl  17S 
grammes,  =  1,730  graius,  of  pure  ciystallized  tartrate  of  soda  and  poll 

VOL.  II.  3  K 
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(Rocliello  salt)  are  dissolved  in  480  c.  c.  of  solution  of  pure  caustic 
(specific  gravity,  1*14)  ;  (3.)  The  two  solutions  are  then  to  be  mixed 
the  deep  clear  blue  solution  diluted  with  distilled  water  till  the  ^ 
measures  1,000  c.  c.  One  c.  c.  of  the  solution  so  prepared  represents 
grains  of  grape  or  diabetic  sugar.  It  must  be  preserved  for  use  in  a 
place,  and  in  well  stoppered  bottles  kept  fulL  It  should  bear  he 
when  diluted  with  about  four  or  five  times  its  quantity  of  distilled  "w 
without  any  precipitate  taking  place;  and  should  always  be  submitt 
this  test  before  being  used.  If  any  precipitate  does  occur,  it  prol 
arises  from  the  alkali  having  absorbed  carbonic  acid ;  and  in  this  cas 
addition  of  a  little  fresh  caustic  soda-solution  remedies  the  evil  (Sir 
I.C.,  pp.  211  and  233). 

The  following  are  the  details  of  the  process  for  analysis: — 

(1.)  10  c.  c.  of  clear  urine  are  diluted  by  means  of  a  measuring 
to  200  c.  c.  with  water,  and  a  large  burette  filled  with  the  fluid;  (2 
c.  c.  of  the  copper  solution  (=  i  grain  of  sugar)  are  then  measured  ii 
flask,  or  white  porcelain  capsule,  and  40  c.  c.  of  distilled  water  ac 
(3.)  The  vessel  is  to  be  arranged  over  a  spiiit-lamp  under  the  bu; 
and  brought  to  boiling;  (4.)  The  diluted  mine  is  then  deliven 
cautiously  from  the  burette  until  the  last  traces  of  blue  colon 
removed  from  the  copper  solution,  and  the  precipitate  is  of  a  dii 
red  colour;  (5.)  It  must  be  remembered  that  the  urine  has  been  di 
twenty  times  ;  so  that  the  quantity  used,  divided  by  twenty,  will  i 
sent  the  amount  of  the  original  urine  used;  and  the  estimate  is  i 
made  accordingly.* 

7.  Estimation  of  Free  Acid  is  measured  by  a  solution  of  carbo 
of  soda  containing  530  grains  in  the  10,000  grain  measure,  = 
grammes  in  the  litre;  and  is  represented  by  determining 
many  grains  of  crystallized  oxalic  acid  a  certain  quantity  o\ 
soda-solution  will  neutralize.  The  details  of  the  process  ai 
follow : — 

(1.)  Take  50  or  100  c.  c.  of  perfectly  fresh  urine;  (2.)  Add  fr 
burette  a  standard  solution  of  soda  in  small  portions  at  a  time  (say  *d 

*  Haughton  recommends  the  following  formula:— "Multiply  the  exo 
specific  gravity  over  1,000  by  20,— the  result  is  grains  of  sugar  in  a  pint  of  « 
The  average  of  234  determinations  by  Dr.  De  Chaumont  gave  61  "06  parts  in  ] 
the  average  by  Haughton*s  formula  gave  77*65 ;— error,  +  27*  p^r  cent  I 
Chaumont  proposes  to  divide  excess  of  specific  gravity  over  1,000  by  -54 — rest 
parts  in  1,000.  Haughton's  factor,  ^  -^  4348,  or  x  23.  Dr.  De  Chaux 
factor,  =  ~  -64,  or  X  1*89. 
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or  drop  by  di-op);  (3.)  After  every  addition  test  the  fluid  by  moistening 
a  thin  glass  rod  or  feather  with  the  mixture,  and  streak  it  across  some 
well-prepared  violet  litmus  paper ;  when  the  streaks  cease  to  become  red, 
the  analysis  is  complete ;  (4.)  Estimate  how  much  of  the  standard  solu- 
tion has  been  used,  and  express  the  acidity  as  equal  to  so  many  grains  of 
crystallized  oxalic  acid. 

8.  Estimation  of  the  Total  Solid  Matter — (1.)  Measure  5  c.  c  into  a 
shallow  platinum  or  porcelain  capsule ;  (2.)  Place  it  beside  a  vessel  of 
Htrong  sulphuric  acid  under  the  receiver  of  a  powerful  air-pump,  and 
keep  it  in  vdcuo  till  all  moisture  is  removed. 

9.  Estimation  of  Total  Saline  ICatter. — (1.)  Measure  10  c.  c.  into  a 
small  porcelain  crucible ;  (2.)  Evaporate  to  dryness ;  (3.)  Add  about  ten 
drops  of  nitric  acid;  (4.)  Heat  the  crucible  to  dull  redness;  (o.)  Suffer 
it  to  cool,  and  add  ten  more  drops  of  nitric  acid;  (6.)  Heat  it  up 
again  gradually  to  a  moderately  strong  heat,  until  all  the  carbon  is 
destroyed  and  the  residue  is  white ;  (7.)  Let  it  cool,  and  weigh. 

10.  The  Specific  Gravity  of  Urine  is  best  taken  by  measuring  100  c.  c. 
into  a  beaker  or  flask  whose  weight  is  accurately  known.  The  increase 
of  weight  in  grains  will  be  the  specific  gravity,  water  being  1,000.  In- 
stead of  100  c.  c,  50  or  25  a  c.  may  be  taken,  when  the  weight,  multi- 
plied by  2  or  4,  will  be  the  specific  gravity  (Sutton).  The  urinometer 
gives  the  least  accurate  of  all  results. 

For  further  details  regarding  the  processes  of  volumetric 
analysis  the  reader  is  referred  to  the  excellent  little  treatise  of 
Mr.  Francis  Sutton,  already  noticed. 

Section  VIII. — The  Microscopic  Examination  of  the  Urine, 
AND  the  Pathological  Relations  of  the  Deposits. 

In  perfectly  healthy  urine  there  ought  to  be  no  sediment 
whatever,  unless  it  be  the  veiy  merest  haze  of  mucus,  or  the 
slightest  precipitate  of  urates  caused  by  a  low  temperature.  !kven 
these  may  be  abnormal  (Parkes). 

The  sediments  have  been  broadly  arranged  by  Dr.  Parkes  into 
the  following  three  classes  (L  c.) : — 

CLASS  L— substances  SUSPENDED   IN  THE  URINE  WHICH  HAVE 
NEVER  BEEN  DISSOLVED. 

They  conunence  to  precipitate  as  soon  as  the  urine  id  passed 
The  most  important  sediments  belong  to  this  class^  and 
chiefly  of  organic  bodies  derived  from  the  sfanictiui^ 
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•the  urinaiy  organs,  or  of  the  prodtictive  eflFects  of  disease  up 
the  kidney,  such  as  injlammation,  tubercle;  cancer.  They  ofl 
aflford  the  only  signs  of  kidney  disease,  or  of  the  implication 
the  kidney  in  some  general  affection.  They  are  made  up  of  i 
following  substances: — 

1.   Mncvs  and  Epithelium  from  the  Urinary  Passages. — 

many  diseases   the  quantity 
epithelium  from   the   bladder 
increased,    indicating     catarrl 
inflammation     of     the     mucc 
membranes.     The  epithelial  cc 
are  of  various  sizes  and   staj 
of  formation  (fig.  20);   and  fi 
quently  free  nuclei  are  seen, 
catarrh  of  the  bladder  tlie  muc^ 
from  its  cohesion,  is  apt  to  foi 
thin  transparent  flakes  or  cyli 
ders,  resembling  casts  from   t 
prostate  or  kidney. 
The  epithelium-ceUs  from  the  pelvis  of  the  kidney  are  oft 
triangular  or  caudate,  with  well-defined  nuclei     They  general 
adhere  together  in  groups  of  three  to  ten,  when  th 
appear  to  have  an  imbricated  arrangement,  and  p 
^©  haps  are    more  closely  connected    than  natural, 
adhesive  mucus  (fig.  21).      They  are  never  found 
healthy  urine,  but  are  present  \ery  commonly  in  cati 
rhal  and  calculous  cystitis.     Tailed  or  caudate  ce 
are  also  sometimes  present  with  pelvic  epithelium. 

The  epithelium  from  the  ureter  is  columnar  in 
character  (fig.  22),  and  not  unlike  that  found  in  t 
male  urethra,  which  is  mostly  columnar,  and  is  m( 
fiattened  than  that  of  the  bladder,  and  le&s  regul 
than  that  of  the  pelvis.  Mixed  with  it  there  is  a  go 
deal  of  scaly  epithelium,  especially  towards  the  orifice  of  t 
urethra. 

Large  cells  of  scaly  epithelium  are  also  oftien  met  with 

*  Epithelium  from  the  bladder.  Many  of  the  large  cells  lie  upon  the  snmmit 
the  columnar  and  caudate  cells,  and  depressions  are  seen  on  their  under  surfs 
One  is  seen  near  the  centre  of  the  figure  (after  Dr.  Bbalb,  On  the  Urine^  p.  259) 

t  Epithelium  from  the  pelvis  of  the  kidney  (after  Dr.  Bbalb,  1.  c,  p.  188). 

X  Epithelium  from  the  ureter,  (after  Da.  Bbalb,  L  c) 


Fig.  22.  J 
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the  urine  of  females.  They  are  derived  from  the  vagina.  They 
vary  much  in  size  and  form,  and  are  sometimes  very  irreguhir 
in  shape,  with  uneven  ragged  edges  (fig.  23). 


Fig.  23.» 

Renal  epithelium  is  only  found  in  disease.  It  consists  of  round  or 
slightly  compressed  cells,  or  masses  of  material,  with  well-defined 
central  portions  or  nuclei,  which  are  not  cleft  like  the  pus  nucleus 
under  the  action  of  acetic  acid,  but  become  at  first  more  defined 
and  afterwards  paler  and  smaller.  In  the  urine  they  are  less  poly- 
gonal and  more  rounded  than  they  are  in  the  renal  canals  (fig.  24). 
Tlieir  presence  indicates  more  or  less  desquamation 
from  the  tubes;  while  their  morbid  condition  and 
admixture  with  other  products  may  indicate  still 
greater  disease.  Thus  it  is  sometimes  fatty;  the 
whole  space  between  the  nucleus  and  the  cell- 
wall  being  filled  with  fatty  globules;  but  these 
change  s  and  their  value  have  been  fully  considered 
under  chronic  Bright's  disease,  p.  119,  et  aeq, 

2.  Oflter  Cell-Farms  occur  in  the  Urine,  tlie  productive  results 
of  inflanimatoinj  diseases  of  the  mucous  membrane  of  the  urinary 
passages.  They  are  chiefly  granules,  singly  or  in  clusters,  and 
pus.  The  pus  is  known  by  its  nucleus  becoming  cleft  into  two, 
three,  or  five  divisions,  under  the  action  of  acetic  acid.  The 
amount  of  pus  is  generally  far  greater  in  cystitis  than  it  is  in 
pyelitis  or  nephritis;  and  wherever  there  is  a  markedly  large 


Fig.  24.t 


*  Va^pnal  epitbeliom  from  nrine  (after  Dr.  Br  ale,  L  c,  p.  ! 
t  Epithelium  from  convoluted  portion  of  uriniferoui  tabe.-H<>)  Treated  with 
acetic  acid  x  215  (after  Diu  Bkalx,  L  c.,  p.  187). 
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CLASS  !][.- SEDIMENTS  FORMING  IN  THE  URINE  AFTER  SECRE- 
TION,  BUT  WHICH  MAY  DEPOSIT  IN  THE  RENAL  PASSAGES  OR 
AFTER  EMISSION,  EITHER  IN  CONSEQUENCE  OF  CHEMICAL 
CHANGES  OR  FROM  CHANGE  OF  TEMPERATURK 

1.  Uric  acid  in  various  combinations  with  bases,  such  as  soda, 
potash,  lime,  or  ammonia,  and  more  or  less  coloured  with  urine- 
pigment.  They  are  associated  sometimes  with  phosphate  or  oxa- 
late of  lime.  The  uric  acid  sediments  in  combination  with  bases 
are  generally  associated  with  increased  acidity  of  the  urine,  either 
by  normal  acids,  such  as  uric,  sulphuric,  phosphoric,  hippuric,  or 
with  the  formation  of  acids  developed  after  emission.  They 
are  known  as  "urates,"  and  commonly  spoken  of  as  yellow  later- 
itious  "brick  dust,"  or  "fever  sediments."  They  dissolve  when 
the  urine  is  heated  to  130*"  Fahr.  They  are  also  soluble  in 
potash  and  liquor  ammonia.  Acids  decompose  them  after  warmth, 
and  liberate  uric  acid.  Three  forms  are  distinguishable — (1.) 
Irregularly  formed  or  amorphous  particles;  (2.)  Round  globules 
of  various  sizes;  (3.)  Fine  acicular  prismatic  crystals.  These 
forms  may  deposit  at  tiuo  different  periods  after  emission — (1.) 
As  soon  as  the  urine  has  cooled  down  to  the  temperature  of 
the  atmosphere.  In  such  cases  the  water  is  diminished — the 
urine  being  that  known  as  febrile  urine;  or  it  occurs  when  there 
is  an  absolute  increase  of  uric  acid.  (2.)  They  deposit  some  hours 
aft^jr  the  urine  has  been  passed,  and  long  aft;er  the  urine  has  been 
of  equal  temperature  with  the 
air.  Under  these  circumstances 
the  deposit  betokens  increased 
acidity  from  changes  in  the  pig- 
ment or  extractives,  or  uroxan- 
thin.  The  acids  so  formed  may  be 
lactic,  acetic,  or  butyric;  and  a 
drop  of  acid  added  to  such  urine 
will  anticipate  the  deposit. 

2.  Uric  Acid  Sediments  in 
their  pure  state  occur  in  the  form 
of  rhombic  prisms,  or  rhombic 
plates,  or  of  thin  hexagonal  plates 
like  cystin;  but  the  most  usual  forms  are  referable  to  some 


Fig  25. 


*  The  most  usual  forma  of  nric  add  tedimeut,  with  blood-oorpusolat  intmniitd 

(after  Db.  Otto  Fcnke). 
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after  the  salts  which  form  them  have  been  taken.  Decomposition 
of  the  urea  in  these  cases  is  generally  rapid,  and  ammoniaco-mag- 
nesia/a  phosphate  is  also  produced.  Such,  also,  is  the  case  with 
urine  of  chronic  diseases,  or  during  convalescence  from  acute 
diseases,  when  the  urine  is  feebly  acid.  The  phosphates  and 
urates  occur  together  under  the  following  conditions: — (1.)  When 
urates  having  been  deposited,  the  urea  decomposes  to  a  slight 
extent — enough  to  form  the  ammoniaco-phosphate,  and  yet  not 
enough  to  dissolve  the  urate;  (2.)  When  crystallized  uric  acid 
has  formed  and  been  acted  upon  by  the  ammonia  formed  from 
the  urea,  the  crystals  of  uric  acid  disappear,  and  are  replaced 
by  round  globules  of  urate  of  ammonia,  mixed  with  the  pre- 
cipitate of  phosphates.  These  deposits  are  always  white,  and 
unchanged  by  heat;  soluble  in  dilute  hydrochloric  acid,  but 
insoluble  in  ammonia  and  in  liquor  potassae.  Mucus,  pus,  or 
blood  may  mask  the  chemical  re-actions.  A  small  quantity  of 
solution  of  sesquicarbonate  of  ammonia,  added  to  a  large  quantity 
of  healthy  urine,  will  yield  prisms  of  the  triple  phosphate. 

5.  Sediments  composed  of  Oxalate  of  Lime. — Opinion  is  very 
undecided  as  to  the  significance  of  this  deposit.  It  occurs 
in  one  out  of  every  three  cases,  taking  tlie  cases  indifferently 
as  they  occur  in  an  hospital.  It  appears  (fig.  27)  in  four  forms : 
— (1.)  As  octahedra 
(a) ;  (2.)  As  hour-glass,  ^  ^ 

contracted,  or  dumb-  ^j^  ^^  a 
bell-like  bodies  (6) ;  c«V 
and  (3.)  Compound 
octahedra  (c)  may 
also  be  seen;  (4.) 
As  small,  flattened, 
bright  discs,  very 
readily  mistaken  for 
blood-discs. 

Oxalate  of  lime,  al- 
though found  in   the  Fig.  27. 
blood,  is  probably  a  result  of  chemical  changes  in   the  renal 
passages.     The  octahedra  grow  or  increase  in  urine  after  it  is 
passed ;    but  the  dumb-bell  crystals  are  said  not  to  do  sa    Dr. 

*  (a)  Octahedra;  {b)  Dnmb-bell;  (e)  Componnd  ootellir 
crystals  of  oxalate  of  lime,  (after  Db.  Bbaue,  L  c) 
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wlien  crystallized  from  pure  solutions,  it  appears  as  fine,  dark- 
coloured  needle-like  crystals.  To  recognize  it  fully,  it  must  be 
separated  by  careful  sublimation  (Parkes).  The  suspected  leucine 
is  to  be  placed  on  platinum,  carefully  moistened,  and  then  dried 
with  nitric  acid.  The  almost  imperceptible  flake  which  is  left 
is  to  be  moistened  with  caustic  soda,  and  evaporated  carefully 
over  a  spirit-lamp.  If  leucine  is  present,  it  forms  an  oily-looking 
drop  (Scherer). 

Patlwlogical  Relations. — It  is  believed  to  be  the  result  of  the 
disintegration  of  certain  of  the  nitrogenous  tissues  of  the  principal 
glands,  and  occurs  particularly  in  acute  yelUnv  atrophy  of  the 
liver,  where  it  is  found  in  the  substance  of  the  liver  itself 

8.  Sediments  of  Tyrosine  are  of  a  greenish-yellow  colour,  com- 
posed of  heaps  of  fine  needles,  which  can  be  obtained  on  evapora- 
tion. It  ought  to  be  treated  with  nitric  acid,  like  leucine,  and 
then  a  little  liquor  soda  used.  The  nitric  acid  gives  a  deep 
orange-yellow  colour,  which  becomes  deep  yellow  on  evaporation. 
The  soda  gives  the  yellow  flake  a  red  tinge;  and  on  heat  and 
evaporation,  a  black-brown  resi- 
due is  left  (Scherer,  quoted  by  _^    \ ^ 

Parkes). 

Pathological  Belation^. — It  is 
found  wherever  leucine  is  met 
with. 

9.  Sediments  of  Cystin  form 
a  white  or  light  fawn-coloured, 
amorphous,  rather  bulky  preci- 
pitate, or  they  appear  at  once  as 
six-sided  plates  (fig.  30).  In  both 
cases  ammonia  dissolves  it, — so 
do  fixed  alkalies  and  their  car- 
bonates ;  and  from  this  solution 
it  crystallizes  on  spontaneous  evaporation.  It  does  not  disappear 
when  the  urine  is  gently  warmed ;  and  it  is  insoluble  in  carbonate 
of  ammonia,  in  dilute  hydrochloric  acid,  and  in  acetic  acid. 

Pathological  Relations, — It  is  associated  with  the  excessive 
elimination  of  sulphur.  Its  persistence  in  the  urine  is  often 
hereditary,  and  is  generally  associated  with  derangement  of  the 

*  Cystin  precipitated  by  acetic  acid  from  its  ammoniacal  solution  (after 
TnuDicuuM). 


Fig.  30.» 
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functions,  or  organic  disease  of  the  liver.     It  occurs  also  in  ca» 
chlorosis. 

CLASS  m. -SEDIMENTS  COMPOSED  OF  SUBSTANCES  FOREIGi; 
THE  URINE,  AND  WHICH  ACCUMULATE  IN  THE  Ul 
ALWAYS  AFTER  EXPOSURE  TO  THE  ATMOSPHERE. 

1.  Fungi  in  acid  urine — e.  g.,  the  PenicUlwm  glaucum 
spores,  thullus,  and  fructification. 

2.  The  TorulcB  cerevisce  in  saccharine  urine  begins  to  fon 
two  or  three  hours  after  emission.  It  forms  a  gelatinous  r 
composed  of  sporules,  which  subsequently  develop  into  bei 
threads ;  and  in  a  few  days  aerial  fructification  appears. 

3.  Vibriones  and  Monads  occur  in  urine  containing  n 
mucus,  and  which  is  feebly  acid  or  alkaline. 

All  urine  should  be  collected  in  glass  vessels,  which  are  g 
pulously  clean ;  and  the  quantity  operated  upon  should  emh 
the  whole  uriyie  passed  during  the  twenty-four  hours.  All  i 
raents  should  be  examined — (1.)  Within  a  few  hours  after  63 
tion  ;  (2.)  After  twenty-four  hours. 

Of  the  substances  dissolved  in  the  urine,  or  becoming  obv 
only  under  special  conditions,  there  are  some  which  require  i 
special  notice,  namely : — 

1 .  Hcematin^,  or  Blood-Pigmeni,  occurs  either  as  blood-corpui 
or  separated  from  them.  The  corpuscles  fall  to  the  bottom  of 
tube  or  glass,  and  form  a  sediment  If  the  hsematine  is  sepa 
from  the  corpuscles,  it  constitutes  a  pigment  completely  di^o 
in  the  urine,  and  to  which  it  gives  a  brown  or  black  colour 
scale  of  colour).  It  is  always  accompanied  by  albumen.  Urir 
a  brown  or  black  colour,  due  to  blood-pigment  dissolved  in 
urine,  is  to  be  determined  by  the  elimination  process  in  part— 
and  vegetable  pigments  being  absent. 

Urine  containing  blood  in  obvious  quantity  permits  it  genei 
to  coagulate  into  blackish  masses  like  pieces  of  black  currant  j( 
and  when  it  partly  coagulates  in  the  bladder,  linear  masse 
clot,  of  nearly  the  shape  of  leeches,  are  passed  from  the  urei 
The  urine  has  a  port-wine  hue,  and  abundance  of  entire  red  c 
of  blood-corpuscles  may  be  detected  with  the  microscope.  T 
sink  with  readiness  to  the  bottom  of  the  vessel  Their  i 
giunular  surface,  uniform  size,  and  yellow  colour,  are  chanu 
sufficient  to  identify  them. 
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Blood-pigment,  or  hsematine,  dissolved  in  the  urine,  does  not 
necessarily  indicate  local  disease  or  loipture  of  vessels  in  part  of 
the  urinary  organs.  It  must  be  regarded  as  indicating  rather  a 
specially  morbid  condition  of  the  blood,  as  is  associated  with 
septic  poisons,  or  with  profound  cachectic  diseases  (Parkes*).  It 
may  be  observed  in  typhus  fever,  malignant  variola,  remittent 
fever,  yellow  fever,  scurvy,  and  Bright' s  disease.  Albumen  is  said 
always  to  co-exisi 

2.  A  Ibumen, — Its  presence  must  be  regarded  as  an  indication  of 
disease,  although  it  has  been  observed  to  occur  in  small  quantity, 
and  temporarily,  in  the  urine  of  some  persons  supposed  to  be  at 
the  time  in  a  healthy  state ;  although  it  is  more  than  probable 
that  slight  disease  is  present,  or  that  such  grave  affections  as 
Bright*s  disease  may  be  commencing,  to  terminate  fatally  perhaps 
two  years  later  (Christison,  Monthly  Journal,  Jan.,  1851 ;  Parkes, 
p.  184).  Very  slight  disease — not  more  than  what  appears  to  be 
dyspepsia — may  have  albuminuria  associated  with  it,  of  a  tem- 
porary nature.  It  has  been  observed  in  intermittent  fever, 
typhaid  fever,  rubeola,  variola,  pneumonia,  pleuro-pneumonia, 
scarlatina,  bronchitis,  pleuinsy,  peritonitis,  intestinal  catairh, 
follicular  enteritis,  acute  rheumatism,  chloivsis,  cardiac  diseases, 
jildhisis  (Solon,  Finger,  Parkes). 

Hsematuria  has  been  found  associated  with  albuminuria  in 
scarlatina,  rheumatism,  arthritis,  typhus  (during  the  second 
week),  nephintis  (calculous?),  pneumonia,  erysipelas,  torpor^  hep- 
cutitis,  peritonitis,  pivthisis,  chlorosis,  intense  oxaluria,  phosphatic 
diathesis,  last  month  of  pregnancy,  utei'ine  disease,  bladder- 
cancer,  inteimal  use  of  turpentine,  (Heywood  Thomson,  Lancet, 
July,  1857;  Parkes). 

Dr.  Parkes  desires  to  draw  a  strong  distinction  between  "  tem- 
porary "  and  "  permanent "  albuminuria.  The  former  ought  to 
imply  that  the  albuminuria,  after  lasting  for  some  days,  or  even 
weeks,  finally  disappears  entirely.  The  latter  implies  that 
albuminuria  does  not  disappear.  Dr.  Parkes  found  temporary 
albuminuria,  with  the  quantity  of  albumen  large,  in  acute  lobar 
pneumonic  cases  and  acute  renal  cases,  such  as  Bright's  disease. 
He  found  albumen  considerable  in  amount  in  typhoid,  variolous, 
and  scarlatinal  cases,  and  small  in  amount  in  paraplegia  (sjnnat), 
hemiplegia,  chixmic  phthisis,  acute  pleurisy,  acvie  bronchitis,  in 
hypeHrophy,  dilatation,  and  valvular  affections  of  the  hearty  in 
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acute  and  subacute  rheumatism,  in  purpura  kcemoTirhaffic 

typhoid  and  typhus  fever,  and  in  ei^ysipelas  (Parkes,  p.  188' 

"  Permanent  albuminuria "  he  found  associated  with  all  f 

of  Brighfs  disease,  with  encephaloid  and  cystic  disease  q 

kidney,  with  leucocythcemia 
presumed  lardaceous  disease  q 
kidney,  in  chronic  phthisis,  an 
pleurisy,  where  casts  and  kid 
structures  were  seen  in  the  u 
in  hypertrophy  and  valvular  c 
tions  of  the  heart,  in  cerebral  «o, 
ing  of  hemiplegia,  in  pancr 
disease,  in  purpura  hcemorrha^^ 
and  in  typhoid  fever.  The  n 
is,  that  if  heart  diseases  be  excluded,  "  permanent  albuminu 
indicates  kidney  disease  invariably,  and  the  distinction  beti 
"temporary"  and  "permanent"  albuminuria  is  apt  to 
drawn  with  insufficient  care;  and  in  all  cases  where  it  oc 
there  is  either  congestion  and  increased  lateral  pressure  on 
vessels  of  the  kidney,  or  there  is  absolute  structural  diseaa 
their  walls.  In  the  Mauritius,  and  in  Bourbon,  a  singular  ha 
turia  sometimes  occurs,  in  which  a  varicose  condition  of  the  1 
phatics  has  been  supposed  to  cause  the  albumen  (Parkes,  p.  ] 
3.  Urea, — It  is  often  of  importance  to  determine  the  mere 
sence  of  urea  in  a  small  amount  of  fluid,  as  in  the  fluid  of 


0    o 

Fig.  31.* 
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ventricles  of  the  brain.  The  process  has  been  already  expla: 
at  p.  277;  and  if,  in  place  of  nitric  acid,  oxalic  acid  is  n 
we  obtained  crystals  oi  oxalate  of  urea  (figs.  31,  32). 

•  Oxalate  of  urea— perfect  crystals  (after  Bealb).     •*  Urinary  DepoatR."  No 
Plate  IV. 
t  Oxalate  of  urea  (after  Beale).     "Urinary  Deposits,'*  No.  IL,  Plate  IV. 
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The  alcoholic  extract  of  urea  leaves,  on  spontaneous  evaporation, 
acicular  crystals  of  the  following  form  (fig.  33): — 


lOOth  of  an  inch  x  42. 
Fig  33.» 

SEcnoN  IX. — Detailed  Description  of  the  Nephritic  Order 
OF  Local  Diseases. 

acute  BRIGHT'S  BJSEASE^Nephria. 

DeflnitioiL — An  intense  febrile  disease,  which  may  come  on  after 
scarkUina,  and  otlter  eauntheTnata,  or  independent  of  these,  and 
which  is  marked  by  signs  ofintcTise  congestion  of  the  kidney,  with 
exudation  and  hcmnorrhage  into  the  tubes,  and  desqtmmation  of 
the  epithelium.  The  secondary  phenomena  are  uroemic  symptoms 
to  a  greater  or  less  degree,  and  in  the  majority  of  cases  general 
dropsy  (Frerichs,  Parkes,  Johnson,  Rayer). 

Pathology. — This  affection  seems  to  bear  a  similar  relation  to 
chronic  Bright's  disease  that  cases  of  acute  phthisis  bear  to  tuber- 
culosis. It  is  described  under  the  name  of  "ax)ute  desquamative 
neph^tis''  by  Dr.  George  Johnson  (whose  investigations  have 
especially  elucidated  this  form  of  kidney  diseases);  and  corre- 
sponds with  the  acute  inflammatory  dropsy  of  many  writers. 
Elements  closely  allied  to  pus  form  in  the  kidney-tubes. 

In  the  rapid  forms  of  Bright's  disease  the  products  in  the  urine 
occur  at  first  in  the  form  of  casts — a  catanhal  process.     These 

*  Oxalate  of  urea  from  urine— «xtriu;tion  by  alcohol,  and  an  oxalate  formed  by 
the  addition  of  oxalic  acid. 
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casts  may  accumulate  and  block  up  the  tubes.  The  kidne 
then  enlarged,  of  a  white  colour  (the  large  white  kidne; 
Bright).  Acute  dropsy  is  constant,  often  ascribed  to  cold,  or 
result  of  scarlatina.  Urine  may  be  for  a  time  suppressed,  and 
little  which  passes  is  of  a  red-brown  colour,  generally  from  bl 
The  sediment  is  abundant  and  deeply  tinged  with  blood. 
contains  albumen,  blood  casts,  and  renal  epithelium.  The  e 
j;  I  ment  is  "composed    of  coagulated  fibrin,  blood-corpuscles,   i 

^,|-  having  for  the  most  part  the  character  of  renal  epithelium, 

'  r  j  occasionally  crystals  of  uric  acid.     Some  of  the  fibrin  is  coaguL 

;•  rlj  in  irregular  masses,  having  no  definite  form;  this  is  always 

I:   I  case  when  the  haemorrhage  has  been  abundant  and  rapid,  so  1 

(   ■  much  of  the  blood  has  escaped  from  the  kidneys  before  it  has 

time  to  coagulate;  but  with  these  masses  there  will  be  t 
numerous  cylindrical  bodies  composed  of  fibrin,  which,  hai 
exuded  from  the  Malpighian  bodies,  have  coagulated  in  the  tu 
and,  escaping  thence,  present  solid  cylindrical  moulds  of 
interior  of  the  tubes,  in  which  are  entangled  blood-corpuscles 
epithelial  cells,  which  have  been  shed  by  a  process  of  desqua 
tion  from  the  surface  of  the  tubes"  (Johnson  On  the  Kid 
p.  89).  To  such  casts,  chai-acterized  by  the  presence  of  recei 
formed  and  entire  epithelial  cells.  Dr.  Johnson  proposes  the  n\ 
of  "epitlielial  casts'^ — their  average  diameter  being  about  rirt 
an  inch.  Death,  sometimes  after  only  a  fortnight's  illness, 
closes  a  large  soft  kidney,  with  swollen  cortical  substance  < 
dark  colour,  on  removal  of  the  capsules,  and  the  surface  m 
injected.  It  exudes,  on  section,  drops  of  blood.  To  the  mi< 
scope  the  tubes  are  opaque,  and  are  filled  with  lymph-corpus 
and  granular  matter.  Some  have  lost  their  epithelium,  and 
filled  with  coagulated  fibrin,  which,  if  expelled,  would  fori 
fibrinous  cast. 

At  a  later  period  the  pyramidal  portions  are  still  of  a  d 
colour;  but  afterwards  the  cortical  part  becomes  paler  ; 
softer,  the  surface  not  smooth  when  cut,  and  giving  oul 
turbid  fluid  when  squeezed.  The  tubes  are  seen  to  be  denu 
of  epithelium,  and  filled  with  masses  of  secretion,  which  t 
on  the  forms  of  the  tubes.  Scanty  and  bloody  urine  are  coi 
tions  associated  with  engorgement  of  the  Malpighian  tufts.  Tl 
are  visible  as  red  specks  to  the  naked  eye,  and  the  tubes  may 
found  filled  with  blood,  or  containing  haematine.      The  mor 
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process  continuing,  secretion  collects  in  the  tubes,  and  fills  them 
to  an  extreme  degree,  and  the  more  it  accumulates,  the  larger 
and  whiter  the  kidney  becomes.  The  material  can  be  seen 
with  the  naked  eye  in  tlie  cortical  part.  The  surface  is  pale  and 
smooth,  with  stellate  or  arborescent  venation,  surrrounding  num- 
bers of  opaque  white  spots.  A  section  shows  similar  appearances, 
but  the  white  material  is  now  seen  disposed  in  lines.  If  a  con- 
geries of  tubes  are  swollen  between  the  blood-vessels,  granula- 
tions are  thus  formed.  The  new  material  consists  of  large  masses 
of  dark,  granular,  and  fatty  matter,  which  distend  the  tubes. 

A  section  shows,  microscopically,  large  portions  of  tubes  quite 
opaque;  their  natural  lining  is  gone,  and  contiguous  tubes  become 
united  or  massed  together  by  the  new  material  which  fills  them  ; 
and  it  is  often  difiicult  to  determine  whether  the  partition-mem- 
branes of  the  tubes  exist  or  not  (WiLKs). 

Granular  matter  may  also  be  seen  in  some  parts  of  the  straight 
tubes.  It  is  exceptional  to  find  this  material  in  the  capsule  of  the 
Malpighian  tufts. 

The  Urine  in  the  early  stages  and  height  of  the  disease  pre- 
sents intensely  febrile  characters.  It  is  small  in  quantity,  deeply 
pigmented,  and  deposits  urates.  It  contains  a  variable  but  usually 
a  large  amount  of  albumen  and  blood.  The  sediments  consist  of 
desquamated  kidney,  ureter,  and  bladder-structures,  and  voided 
renal  cylinders,  and  sometimes  large  masses  of  coagulated  fibrin, 
or  partly  decolorized  clots.  Urea  is  augmented;  and  when  it 
appears  to  be  below  the  normal  amount,  its  exit  is  impeded,  and 
unemic  symptoms  are  present,  which  generally  increase  and  prove 
fatal  When  the  urine  is  very  scanty,  it  becomes  almost  solid  by 
heat  When  the  disease  is  about  to  end  fatally,  the  quantity  of 
water  and  of  the  solids  decrease,  the  diminution  of  the  solids 
being  more  considerable  than  that  of  the  water.  The  albumen 
decreases  least,  and  is  very  abundant  till  the  last.  When  recovery 
is  about  to  take  place,  diureai  ^usually  occurs;  and  often  an 
enormous  quantity  of  water  is  passed,  containing  much  urea  and 
chloride  of  sodium.  The  albumen  at  the  same  time  diminishes 
and  disappears,  and  the  kidneys  recover  perfect  health  (Pabkbs, 
1.  c,  p.  378). 

Causes. — ^The  poisons  of  scarlatina,  cholera,  measles,  and  ery- 
sipelas; intemperance  in  alcoholic  drinks;  the  exhausting  influ- 
ence of  previous  disease;  deficiency  of  food,  with  fatigue  and 
mental  anxiety;  exposure  to  cold  and  wet 

VOL.  II.  3  L 
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Treatment. — (1.)  Believe  the  kidneys  as  much  as  possible  f 
the  labour  of  elimination,  by  avoiding  exposure  to  cold,  by  k< 
ing  the  patient  at  rest  in  bed,  in  a  room  of  moderate,  unif 
temperature.  (2.)  The  food  should  be  scanty,  consisting  of  gi 
arrow-root,  milk,  or  weak  broth ;  pure  water  is  the  best  dr 
and  alcoholic  fluids  are  not  to  be  taken  on  any  account  (3.)  I 
action  of  the  skin  and  bowels  must  be  maintained  The  hot 
bath  and  antimonial  remedies  are  the  best  agents  to  effect 
first  of  these  conditions,  and  free  perspiration  is  to  be  encoura 
by  bedding  the  patient  in  blankets.  Antimonial  wiiie  maj 
given  in  doses  of  from  fifteen  to  thirty  drops  every  four  or 
hours.  The  bowels  are  to  be  kept  open  by  the  compound  ja 
powdefi\  in  doses  of  twenty  to  sixty  grains,  repeated  daily  oi 
alternate  days.  It  may  be  alternated  with  podophyllin,  or  v 
extract  of  colocynth.  Mercury  is  not  to  be  given.  (4j.)  Cupp 
over  the  loins  relieves  pain  in  the  back,  and  the  quantity  of  w 
passed  generally  increases  after  eight  or  ten  ounces  of  blood  h 
been  withdrawn  in  this  way  from  an  adult,  or  two  or  three  oui 
from  a  child  three  or  four  years  old.  (5.)  When  the  tongue 
comes  clean  and  the  general  symptoms  improve,  mutton  brotl 
good  beef-tea  may  be  indulged  in ;  and,  as  the  digestion  impro 
solid  food  may  be  eaten  in  small  quantities,  beginning  with 
and  fowl,  and  afterwards  mutton  or  beef  (6.)  Flannel  inusl 
worn  next  the  skin.  (7.)  Iron  is  of  great  service  during  < 
valescence,  for  in  such  cases  the  ansemia  becomes  extreme.  PI 
phate  of  iron  in  the  form  of  syrvp,  or  citrate  of  iron  and  quinic 
the  ferrum  reductum,  are  the  most  digestible  forms,  and  they  ou 
to  be  given  in  small  doses  repeated  after  every  diet.  (8.)  Diure 
are  not  to  be  given  (see  Johnson,  loc,  cit.,  p.  125  to  138).  1 
case  where  the  urine  was  suppressed,  fomentations  consisting 
infusion  of  the  leaves  of  digitalis  were  found  by  Profesi 
Christison  and  Yogel  to  increase  enormously  the  amount 
urine.  Dr.  Parkes  found  the  amount  of  the  albumen  to  dimii 
markedly  from  the  use  of  the  tincture  of  the  sesquichlorid< 
iron  (L  c,  p.  379). 

INFLAMMATION  OF  THE  KIDNEY— .V^*r»<«. 

Pathology. — ^The  general  nature  of  inflammation  having  h 
fully  considered  in  volume  first,  it  is  of  importance,  in  study 
the  inflammations  of  the  kidney,  to  determine — (1.)  The  tissui 
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tissues  afTected — ^vessels,  parenchyma,  or  interstitial  connective 
tissue;  (2.)  Whether  only  the  cortical  substance,  or  the  pyra- 
midal, or  the  pelvis  of  the  kidney,  is  aflFected,  or  all  parts  together; 
(3.)  Whether  the  affection  is  partial  or  difiused. 

In  the  commencement  a  definite  tissue,  after  death,  can  generally 
be  indicated  by  microscopic  examination,  as  the  starting-point  of 
the  affection ;  but  later  it  is  not  so  easy.  The  several  tissues  are 
often  consecutively  attacked. 

There  are  two  essentially  different  affections, — (1.)  Parenchy- 
matous nephritis;  (2.)  Interstitial  nephritis;  and  these  may  be 
complicated  with  the  fatty  or  the  amyloid  degenerations  about  to 
be  noticed.  All  forms  of  disease  may  be  present  at  once,  some- 
times one  and  sometimes  another  occurring  first;  but  parenchy- 
matous nephritis  is  most  generally  the  primary  affection  (Ras- 
mussen,  Med.-Chir.  Review,  July,  1863). 

The  cells  of  the  convoluted  tubes  appear  to  be  larger  and  richer 
in  albumen  than  those  in  the  straight  ones;  and  any  disease  of 
the  former,  rendering  them  inactive,  is  of  far  more  serious  import 
than  disease  of  the  latter,  producing  an  actual  change  in  the 
urine.  Affections  of  the  latter  portion  of  the  kidney  only — 
namely,  the  pyramidal — ^are  usually  of  a  catarrhal  nature,  and 
are  described  by  Rasmussen  as  *' papillary  cataiThy  or  "cato^*- 
rluil  nephritis.'*  The  catarrh  affects  principally  the  straight 
canals  and  papillse,  and  is  often  continued  from  the  bladder  and 
urethra.  Its  exciting  causes  are  stimulant,  alcoholic,  or  tere- 
binthine  drinks,  the  use  of  cantharides,  or  of  acid  diuretics. 
It  may  be  the  starting-point  of  parenchymatous  nephritis,  and 
often  complicates  it.  Such  cases  are  generally  suppurative, 
especially  when  secondary  to  bladder  infiammation,  or  paralysis 
of  the  bladder  in  spinal  affections.  The  suppuration  is  then  gener- 
ally, most  obvious  and  active  in  the  cortical  portion  of  the  organ. 
The  kidney  is  enlarged,  and  its  surface  covered  with  minute 
points  of  pus  or  small  abscesses.  A  section  of  the  whole 
kidney  shows  that  these  abscesses  are  diffused  throughout  the 
corticjil,  to  the  exclusion  of  the  pyramidal  part.  The  mucous 
membrane  of  the  pelvis  is  inflamed,  and  is  described  under  the 
name  of  pyelitis  (WiLKS).  When  the  capsule  is  highly  vascular 
and  involved  in  the  process,  it  indicates  a  chronic  affection,  or  is 
a  result  of  a  former  inflammation.  In  cases  of  uncomplicated 
catarrhal  nephritis,  where  suppuration  does  not  occur  in  tha 
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cortical  portion,  the  lesions  are  confined  to  the  canals  and  pap 
They  present  a  whitish  or  yellowish  striation,  with  hypenemi 
the  intervening  vessels,  and  bloody  ecchymosis  may  be  pre 
over  the  whole  kidney,  especially  if  acid  diuretics  have  1 
largely  given.  K  the  disease  continues  long,  the  distei 
urinary  canals  press  on  the  blood-vessels,  when  the  hypers 
generally  ceases.  The  productive  eifects  of  the  inflammation 
limited  to  cell-growth  (nucleated,  club-shaped,  fusiform,  or  n 
fying),  mixed  with  mucous  catarrhal  products  (mucin),  aometi 
combined  with  fatty  metamorphosis  or  other  degeneratioi 
epithelium. 

In  the  true  parenchymatous  nephritis,  so  well  described  by  ' 
chow  as  a  hypertrophy  or  "cloudy  swelling"  (see  page  122 
tlie  large  cells  of  the  convoluted  tubes,  which  take  up  L 
quantities  of  the  albuviinates,  the  cells  become  distem 
turbid,  granular,  and  closely  adherent  to  each  other.  Su^ 
quently  all  the  cell-forms  vanish,  and  a  large  granular  £ 
mass  is  set  free,  which  generally  forms  into  ''inflammai 
globules."  It  often  co-exists  with  "interstitial  nephritia"  W 
catarrh  exists,  it  is  usually  associated  with  the  symptom 
phenomena  of  Bright's  disease.  Retardation  of  venous  blood 
the  kidney  is  a  common  event  in  parenchymatous  nephr 
Tlirombi  are  then  apt  to  form  in  the  veins  of  the  kidney,  i 
being  transported  to  the  vena  cava  and  heart,  may  find  their  \ 
into  the  lungs.  In  the  advanced  stage  of  the  disease,  resolut 
or  recovery  corresponds  to  fatty  degeneration  of  the  cells,  soi 
times  with  loss  of  substance  apparent  on  the  surface,  induratic 
granulations,  C3'sts,  in  connection  with  or  separated  from 
urinary  canals.  The  interspaces  between  the  gi-anular  elevati< 
consist  of  empty  collapsed  tubes.  The  granular  cirrhotic  appe 
ance  of  the  kidney  is  not  similar  in  pathological  origin  to  that 
the  liver.  In  the  liver  it  is  the  inter-acinous  connective  tiss 
which  is  first  affected,  and  causes  the  cirrhotic  granulations; 
the  kidney,  on  the  contrary,  the  parenchymatous  cells  of  \ 
tubes  become  first  affected,  and  the  lesion  is  afterwards  com{ 
cjited  with  interstitial  nephritis.  The  Malpighian  glanduli  ul 
mately  ])ccome  small,  cornigated,  and  suiTounded  by  thicken 
(capsules  of  connective  tissue.  These  capsules,  with  the  cpiUieliu 
sometimes  eventually  become  fatty,  amyloid,  or  calcareous.  Wi 
regard  to  interstitial  nephritis,  it  has  been  doubted  whether  t\u 
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is  a  connective  tissue  or  fibrous  matrix  to  the  kidney.  I  bave 
never  yet  seen  a  human  kidney  in  which  it  is  not  demonstrable. 
It  becomes  immensely  hypertrophied,  and  minute  cells  grow  up  in 
its  substance  in  large  numbers,  even  to  the  extent  of  suppuration. 
Atrophy  is  also  a  usual  result^  first  of  all  at  the  expense  of  the 
cortical  part.  On  section  it  is  seen  to  be  diminished  between 
the  pyramids  and  the  surface.  The  edge  is  irregular,  and  the 
surface  is  granular.  The  granulations  are  composed  of  bundles 
of  tubes  lying  between  veins,  and  are  not  to  be  confounded  with 
white  specks  of  deposit.  The  capsule  separates  with  great 
difficulty,  tearing  the  tissue  which  adheres  to  it  The  glomeruli 
appear  to  be  much  closer  together  than  natural  (Dickinson, 
MecL'Chir,  Trans,,  1863).  Cysts  are  frequently  met  with  on  the 
surface. 

Sometimes  the  whole  of  the  new  interstitial  material  undergoes 
the  fatty  degeneration.  Granulations  are  also  formed  by  the 
connective  tissue  contracting  round  the  canals  and  glomeruli,  and 
circulation  is  more  or  less  obstructed.  The  tubes  become  con- 
stricted in  a  bead-like  manner,  and  the  tunica  propria  is  thickened 
and  streaked.  The  glomeruli  become  small,  homogeneous,  and 
more  or  less  fatty. 

Circumscribed  interstitial  nephritis  often  affects  the  pyramids 
only,  as  a  result  of  syphilis;  nodes  are  the  consequence,  which, 
passing  away  or  diminishing,  leave  cicatrix-like  depressions  not 
unlike  those  from  haemorrhagic  infarctions  (Rasmussen,  Wilks, 
ViRCHow,  Dickinson). 

T/ie  DegeiieixUions  of  the  Kidney  are  chiefly  the  fatty  and  the 
amyloid.  (1.)  Tlie  fatty  kidney  is  large  and  flaccid,  fuU  of 
yellowish  or  whitish  strisd  and  marks,  combined  or  not  with  the 
characters  of  the  parenchymatous  inflammation  just  described. 
The  calibre  of  the  urinary  canals  are  diminished,  and  are 
separated  by  fatty  massea  The  glomeruli,  and  generally  the 
walls  of  the  vascular  ceUs,  are  fatty  or  amyloid.  (2.)  The  amy- 
loid degeneration  of  the  kidney  begins  with  the  arterial  capil- 
laries; especially — (1.)  The  loops  of  the  MidpUjhian  tufts;  (2.) 
Their  afferent  vessels;  (3.)  The  t;a^a  efferentia  and  capillaries 
in  the  cortical  part ;  (4.)  The  "  aii^riolai  recioi ;  and  after  the 
lesion  has  advanced  to  a  certain  point  the  injection  of  the 
cortical  substance  becomes  impracticable;  the  arteries  become 
impervious,   the    cortical    substance  amemic,  while  bypenp 
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increases  in  the  pjrramids;  and  hsemorrhage  is  apt  to  oocnr 
times,  owing  to  the  increased  pressure  on  the  inelastic  vasci 
walls,  giving  rise  to  reddish-brown  streaks  or  spots.  Ultimat 
the  Malpighian  glomeruli  become  converted  into  solid,  hoi 
geneous,  translucent  globules ;  and  the  extension  of  the  disease 
the  tubes  and  other  tissue  produces  at  length  the  condition  knc 
as  waxy  kidney.  Sometimes  the  degeneration  b^ins  in 
capillaries  of  the  arieriolcB  rectos;  but  rarely  are  the  large  ves 
affected,  and  it  is  long  before  the  epithelial  tissues  degenerate. 

The  amyloid  kidney  must  be  distinguished  from  the  large  wl 
and  soft  kidney  described  by  Dr.  Bright. 

The  amyloid  kidney  is  much  harder,  more  tough,  and  fir 
than  the  white  kidney  of  Bright  It  is  not  easily  torn,  whici 
the  case  with  Bright*s  white  kidney.  The  surface  app 
uniform  and  smooth.  The  cortical  substance  is  greatly  increc 
in  extent,  pale,  anaemic,  and  of  a  dim  waxy  appearance.  ' 
translucency,  hardness,  and  uniformity  is  sufficient  to  identify 
extreme  cases ;  and  in  the  more  common  and  slighter  cases 
Malpighian  glomeruli  can  be  seen  shining  prominently,  like  j 
tening  grains  of  a  whitish-grey  appearance,  on  the  cut  8ur£ 
The  iodine  test  is  absolutely  necessary;  and,  unless  a  microsc 
has  been  used,  it  cannot  be  declared  tliat  amyloid  degeneratioi 
not  present.  Without  any  re-agent,  the  Malpighian  glome 
appear  under  the  microscope  as  globular  transparent  bodies,  m 
a  glistening  aspect  if  they  have  suffered  degeneration. 

The  capsule  of  the  amyloid  kidney  is  generally  easy  torn 
and  loss  of  substance  or  atrophy  may  be  present,  as  indicated 
depressions  or  hollows  of  the  surface  beneath  the  capsules.  1 
degeneration  is  most  frequently  combined  with  parenchymat 
or  interstitial  nephritis,  or  the  interstitial  fatty  kidney,  especia 
in  syphilitic  cases. 

The  kidneys  may  suppurate — (1.)  From  morbid  conditions 
the  blood ;  (2.)  From  external  violence ;  (3.)  From  retention 
urine ;  (4}.)  From  calculi  in  the  kidney  (Johnson,  op^  cit,  p.  41" 

Symptoms. — Uncomplicated  acute  nephritis  has  hitherto  be 
considered  so  rai-e  that  its  symptoms  have  not  been  well  < 
scribed.  Those  mentioned  by  Baillie  are  as  follow : — '*  When  i 
kidneys,"  he  says,  "  are  inflamed,  more  or  less  pain  is  felt  in  i 
region  of  these  glands,  and  the  pain  commonly  shoots  along  i 
ureters.     There  is  a  sense  of  numbness  down  the  thigh,  and 
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the  male  there  is  often  retraction  of  the  testicle,  or  a  feeling  of 
pain  in  it.  When  one  kidney  is  affected,  these  symptoms  are 
only  felt  on  that  side.  The  xirine  is  voided  frequently,  and  is 
sometimes  of  a  pale,  but  more  commonly  of  a  deep-red  colour. 
There  is  sickness  and  vomiting.  The  bowels  are  at  the  same 
time  often  costive,  and  subject  to  colicky  pains.  These  symp- 
toms are  accompanied  by  more  or  less  fever."  "When  pus  is 
formed,  the  event  may  be  known  by  the  pus  being  mixed  with 
the  urine."  Cases  related  by  Mr.  Stanley,  however,  by  no  means 
bear  out  this  description.  He  gives  the  case  of  a  man  who  had 
retention  of  urine  in  consequence  of  a  gonorrhoea!  discharge  being 
stopped  by  injections.  In  this  instance  the  kidneys  were  found 
extremely  vascular  and  soft,  with  numerous  minute  depositions 
of  pus  throughout  the  cortical  and  tubular  parts,  and  the  infundi- 
bula  and  the  pelvis  were  likewise  filled  with  pus.  The  principal 
symptom  was  severe  pain  at  the  fifth  lumbar  vertebra.  In 
another  similar  case,  but  not  quite  so  acute,  the  kidneys  were 
found  so  dark  coloured  as  to  be  almost  black,  and  at  the  same 
time  remarkably  flaccid.  This  patient  died  paraplegic,  the  loss  of 
motion  being  complete,  and  that  of  sensation  nearly  so. 

If  nephritis  passes  to  a  chronic  suppurative  state,  the  pain  in 
the  loins  is  often  sevei'e  and  the  appetite  impaired,  while  pus  i& 
found  often  to  a  considerable  amount  in  the  urine;  and  if  a  cal- 
culus or  gravel  be  the  immediate  cause,  the  urine  may  contain 
large  portions  of  those  substances  mixed  with  blood.  Dr.  John- 
son has  clearly  shown  that  the  desquamative  and  suppurative 
processes  in  the  kidney  are  much  more  closely  allied  than  is 
generally  supposed.  They  pass  into  each  other  by  almost  imper- 
ceptible gradations;  the  products  appearing  in  the  urine  as  puru- 
lent casts  of  the  tubes. 

With  regard  to  the  amyloid  kidney.  Dr.  T.  Grainger  Stewart, 
Pathologist  to  the  Royal  Infirmary,  Edinburgh,  has  published 
recently  (August,  1864,  in  Edin.  Med.  Journal)  further  observa- 
tions, confirming  those  referred  to  in  the  previous  volume  (p.  131) 
of  this  edition. 

Prognosis. — ^Acute  affections  of  the  kidney  are  in  all  cases  of 
grave  prognosis.  The  chronic  forms  of  these  affections  are 
perhaps  consistent  with  life,  but  in  every  case  they  greatly 
impair  it,  and  are  ultimately  the  cause  of  premature  death. 
When  pus-corpuscles  take  the   place  of  renal  epitbelium  the 
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prognosis  must  always  be  unfavourable;  for  the  supptm 
process  in  the  kidney  is  the  most  rapidly  destructive  of 
lesions.  Dr.  Johnson  has  not  met  with  a  case  of  suppurs 
nephritis  which  has  terminated  in  recovery  (pp.  cU.,  p.  440). 

Treatment — ^The  treatment  of  acute  nephritis  must  be  act 
ing  to  the  ordinary  principles  of  the  treatment  of  inflamma 
by  local  bleeding,  evacuants,  and  opiatea  Blisters,  howevc 
these  cases  are  dangerous,  and  ought  to  be  avoided.  The  nei 
salts,  with  opiates,  are  admissible  in  some  cases.  Castor  oi 
other  purgative  substances  which  do  not  act  so  immediate! 
the  kidneys  are  more  useful,  such  as  compound  jalap  powdc 
podophyllin.  The  general  plan  of  treatment  is  similar  to 
which  has  been  already  stated. 

In  the  cases  of  amyloid  degeneration.  Dr.  Stewart  has  f( 
great  amelioration  of  the  symptoms  from  the  adoption  of 
following  rules: — (1.)  To  attend  to  the  nutrition  of  the  pat 
giving  good  nutritive  food  in  the  form  best  suited  to  the  im 
dual  tastes  and  powers  of  digestion;  (2.)  To  give  such  i 
medicines  as  may  improve  the  appetite;  (3.)  To  give  i 
haematic  medicines  as  control  the  tendency  to  anaemia; 
among  these,  pre-eminently,  the  syrup  of  the  iodide  of  iron, 
syrup  of  the  phosphatey  as  well  as  the  syrup  of  the  phosphaU 
iron,  quinia,  and  strychnia  (the  formula  for  which  is  givei 
page  61,  ante),  are  also,  I  think,  most  useful  remedies; 
In  all  cases  in  which  a  syphilitic  infection  has  been  traced, 
even  in  many  others,  iodide  of  potassium  is  to  be  given  in  m 
rate  and  sustained  dosea  It  diminishes  the  bulk  of  the  liver 
remarkable  manner  (Edin.  Med,  Journal,  August,  1864). 


Section  X. — Lesions  which  Tend  to  be  Localized  in  i 

Spleen. 

amyloid,  waxy,  or  albuminoid  degeneration  of  t 

spleen. 

The  chief  part  of  the  substance  of  this  oi*gan  seems  to  be  n 
up  of  distinct  translucent  Malpighian  sacculi  closely  croin 
together  (Bennett). 

The  amyloid  degeneration  of  the  spleen  is  frequently  assocL 
with  a  similar  condition  of  other  organs,  especially  the  liver 
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the  kidney.  It  is  a  condition  characterized  by  great  firmness  of 
the  spleen,  peculiar  waxy-like  consistence,  and  with  a  distinctness 
and  transparency  of  the  Malpighian  sacculi  which  are  not  usually 
very  obvious  (W.  T.  Gairdner).  Of  all  the  viscera  and  tissues 
of  the  body,  the  spleen  is  the  one  which  is  comparatively  the  most 
frequently  afiected  by  the  lesion,  although  it  was  generaUy 
unknown  up  till  1853-4.  Of  the  bodies  examined  in  the  Royal 
Infirmary  of  Edinburgh  it  was  observed  in  10  per  cent  of  alL 

In  the  most  extreme  cases  of  the  lesion  the  spleen  is  enlarged, 
and  has  a  swollen  aspect.  Its  weight  and  density  are  greatly 
increased.  It  feels  to  the  touch  like  the  consistence  of  wax 
and  lead,  and  its  section  shows  a  dry  and  smooth  surface. 
After  exposure  to  the  air  its  pulp  may  become  of  a  bright 
red  colour;  and  then  the  Malpighian  sacculi  appear  large  and 
distinct,  forming  round,  colourless,  transparent  granules  about 
the  size  of  a  pin's  head,  slightly  prominent,  and  so  hard  that 
they  may  be  picked  out  by  a  knife.  The  pulp  is  greatly 
diminished  in  quantity,  and  seems  in  some  to  be  entirely  absent ; 
so  that  the  sacculi  are  crowded  together,  and  the  degenerate 
tissue  in  their  vicinity  becomes  a  continuous  mass  of  a  globular 
form.  A  small  arterial  twig  can  sometimes  be  seen  passing  into 
or  through  these  Malpighian  sacculi  at  their  central  part 

Microscopic  sections  are  easily  made,  and  their  characters  are 
even  more  striking  than  those  presented  to  the  naked  eye. 
Under  a  low  power  (40  to  60  diameters)  the  Malpighian  sacculi 
appear  as  large  clear  spaces  of  a  circular  or  oval  form,  surrounded 
by  the  dark-red  pulp.  Under  the  higher  powers  (above  250) 
the  nature  of  the  alteration  is  seen  to  consist  mainly  of  an  altera- 
tion in  the  normal  corpuscles  of  these  sacculi,  which  are  converted 
into  and  replaced  by  masses  of  a  colourless,  dense,  highly  trans- 
lucent, and  homogeneous  material,  and  a  careful  examination 
discloses  the  outlines  of  irregular  cell-forms.  But  these  masses, 
owing  to  their  roughness,  are  not  easily  broken  up  into  the 
particles  which  compose  them  (Sanders).  The  translucent  parts 
are  very  little  acted  on  by  re-agents  (acids,  alkalies,  alcohol).  Its 
characters  are  marked  and  permanent,  so  that  there  is  no  difiiculty 
at  any  time  in  recognizing  or  identifying  the  character  of  the 
degeneration. 

Several  varieties  of  the  waxy  spleen  may  be  noticed.  Two 
forms  at  least  are  distinctly  indicated  by  Virchow,  Sanders,  and 
Wilks  (although  the  latter  observer  says  three) : — 
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1.  The  Fmmh  in  which  the  Malpighian  Saccvli  are  the  Strvc 

prominently  affected, — ^They  are  sometimes  large,  and  somei 

very  small.      In  the   former  state  we  recognize   the   sago 

(^.  granules   described  by  Virchow.      In  the   latter  case  thej 

ijj'  best  seen  after  exposure  to  the  air  for  a  little   time,  or 

i.:'  having  been  well  washed  in  water,  and  then  put  in   ale 

^^  or  into  a  solution  of  chloride  of  zinc,  which  brings  out  the  i 

f^;  appearance  very  distinctly.      In  the  most  extreme   cases 

i^I  never  occupy  more  than  about  half  the  bulk  of  the  organ 

ll  intervening  pulp-substance  being  healthy. 

■J;  2.-4  Form  in  which  the  Pulp-Subatance  and  Trahecula 

U  mainly  affected,  leaving  the  Sacculi  intact, — It    presents 

" '  same  waxy  consistence,  the  smooth  dry  section,  and  other  ch 

ters  of  the  lesion ;   but  the  sacculi  are  obscured  by  the  pec 

translucent  substance  which  pervades  the  pulp,  and  which  loo 

if  melted  tallow  had  been  poured  into  the  trabecular  spaces  (Wi 

Histologically,  there  is  no  real  difference  between  these 

forms,  because  the  corpuscles  of  the  sacculi  and  of  the  surro 

ing  pulp-substance  are  now  known  to  be  identical   (Busk 

Huxley  in  Wedl,  p.  247). 

The  degeneration  seems  to  commence — (1.)  In  the  art 
capillaries,  where  the  little  lateral  bulgings  are  in  conne< 
with  the  Malpighian  corpuscles.  (2.)  These  sacculi  contai 
first  normal  splenic  cells ;  but  at  a  later  stage  the  contents  o1 
sacculi  become  irregular  and  granular,  and  lymph-corpuscles 
gelatinous  appearance  become  changed  into  the  minute  mass 
the  waxy  substance.  (3.)  Subsequently  the  trabecule  and  j 
struma  become  affected  (Busk  and  Huxley,  as  above). 

Some  cases  of  albuminoid  disease  related  by  Dr.  Jennei 
evidently  of  this  second  nature. 

These  lesions  of  the  spleen  seem  to  have  arrested  the  attei 
of  Drs.  Bright  and  Hodgkin  many  years  ago,  and  they  recogr 
the  frequent  association  of  diseased  lymphatic  glands  wit 
Dr.  Bright,  indeed,  refers  to  the  circumstance  as  having 
originally  pointed  out  by  Dr.  Hodgkin  in  vol  xviL  of  the  Ma 
Chirurgical  Transactions. 

INFLAMMATION  OF  THE  SUBSTANCE  OF  THE  SPLEEN— 5>rf«M 

A  disease  which  is  extremely  rare  in  this  country.  It  is  usi 
limited  to  certain  districts,  as  Cambridgeshire,  Essex,  or  c 
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paludal  places.  It  is  common  in  the  East  Indies,  especially  in 
the  low  marshy  districts  of  Bengal,  and  occurs  in  the  paludal 
districts  of  other  parts  of  the  world  Now  and  then  it  is 
said  to  originate  from  a  blow  or  other  accidental  violence.  It 
is  sometimes  seen  in  children  under  ten  years  of  age. 

The  few  cases  of  disease  of  the  spleen  occurring  in  this  country 
will  account  for  its  pathology  having  been  little  studied.  In 
diffuse  inflammation,  however,  of  this  viscus,  we  find  it  enlarged, 
of  a  deep  venous  colour,  and  its  tissue  so  softened  as  to  be  readily 
broken  down,  or  even  reduced  to  little  more  than  the  consistency 
of  coagulated  blood.  Diffuse  inflammation  may  terminate  by  reso- 
lution, or  pus  may  form ;  and  in  this  case  one  or  more  abscesses, 
often  containing  several  ounces  of  pus,  have  been  formed.  The 
abscesses  sometimes  make  their  way  to  the  surface.  Dr.  Baillie 
mentions  that  the  spleen  has  been  found  in  a  state  of  gangrene. 

The  spleen  is  more  often  hypertrophied,  as  a  result  of  mala- 
ria. In  the  Medical  Commentaries  a  hypertrophied  spleen  is 
mentioned  which  weighed  11  lbs.  Portal  speaks  of  another  that 
weighed  30  lbs. ;  and  Lieutaud  met  with  one,  in  a  woman  who 
had  been  ill  seventeen  years,  that  weighed  32  lbs.  It  is  singular 
that  these  large  tumefied  spleens  sometimes  subside  very  rapidly. 
Abercrombie  mentions  one  that  subsided  in  a  week  after  the  ague 
on  which  it  depended  had  been  arrested.  The  hypertrophied 
spleen  is  generally  more  or  less  indurated. 

The  spleen  is  occasionally  atrophied,  so  that  little  more  than  a 
rudimentary  spleen  remains.  It  is  also  found  indurated,  and 
often  greatly  softened.  Hydatids  have  been  found  in  the  spleen. 
In  a  few  instances  small  portions  of  the  spleen,  about  the  size  of 
a  nut,  are  found  indurated  and  nearly  white.  These  appearances 
are  supposed  to  arise  from  slight  effusions  of  blood  into  the  sub- 
stance of  the  spleen,  which  become  organized,  and  the  colouring 
particles  being  absorbed,  leave  the  appearances  in  question;  or, 
they  are  due  to  emboli. 

Symptoms. — Acute  inflammation  of  the  spleen  is  seldom  seen 
unless  accompanied  by  ague;  and  the  additioual  symptoms  are 
probably  tumefaction  and  some  pain  of  the  left  side,  followed 
perhaps  by  dropsy. 

In  chronic  affections  even  abscesses  will  sometimes  form  with- 
out any  marked  local  .symptoms.  Dr.  Abercrombie  gives  the  oaae 
of  a  gentleman  who  was  dyspeptic,  but  took  a  great  deal  o 
nourishment,  who  was  much  reduced  in  strength  and  fledi,  bv 
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whose  pulse  was  seldom  more  than  96  to  100 ;  vrhose  nights 
good,  though  he  was  occasionally  slightly  feverish,  and  who 
able,  till  within  a  few  days  of  his  death,  to  drive  out  ii 
carriage.  At  length  he  died,  after  suffering  for  two  or  three 
from  diarrhoea,  but  without  any  suspicion  of  the  spleen  I 
affected.  On  examination,  however,  the  spleen  was  f 
eularged,  and  in  its  centre  an  abscess  containing  several  oi 
of  pas. 

The  more  common  form  of  diseased  spleen  is  hypertrophy; 
in  these  cases  it  can  almost  always  be  detected  by  palpatio 
percussion,  sometimes  extending  low  down  into  the  pelvic  rq 
well  over  on  the  right  side  of  the  linea  alba,  and  extending  l 
wards  almost  to  the  spine.  In  these  cases  the  patient  comp 
of  weight  and  uneasiness,  rather  than  of  soreness;  his  { 
is  natural,  but  the  countenance  extremely  sallow,  his  pe 
greatly  emaciated,  his  bowels  irritable;  and  these  symptonu 
for  the  most  part  accompanied  by  oedema  of  the  lower  extremi 
or  by  ascites.  The  most  remarkable  part  of  the  history  of  t 
cases,  however,  is,  that  notwithstanding  the  sallow  and  emaci 
state  of  the  patient,  he  is  often  seized  towards  the  close  of 
disease  with  haemorrhage  from  the  stomach  and  bowels^  c 
so  profuse  that  many  pints  have  been  passed  or  thrown 
greatly  exhausting  the  patient,  and  rapidly  hastening  bis 
solution. 

The  course  of  chronic  splenitis  is  generally  long,  the  pat 
usually  surviving  one  or  more  years  in  the  worst  cases. 

Diagnosis. — Enlarged  spleen  can  only  be  confounded  with  ei 
phaloid  or  other  tumor  of  the  abdomen. 

Treatment — Bleeding  in  splenitis  has  not  been  found  to  effe 
cure,  while  mercuiy  has  been  found  for  the  most  part,  not  only 
to  be  useful,  but  even  to  be  most  pernicioua     "  I  feel,"  says 
Twining,  "more  anxious  fairly  to  show  the  baneful  etfecU 
mercury  in  the  disease  now  under  consideration,  because 
instructions  usually  laid  down  in  the  best  systems  of  medicine 
not  inculcate  the  avoidance  of  mercury  in  any  case  of  enlar; 
spleen,  nor  do  they  advert  to  the  pernicious  effects  of  that  si 
of  disease  which   I  have  termed  vascular  engorgement"     1 
gentleman,  in  further  proof  of  his  position,  mentions  ihirt 
cases  in  which  the  patient  either  died  of  mortification  of 
cheek,  the  nose,  the  upper  lip,  or  after  having  lost  all  his  teeth 
a  large  portion  of  the  jaw,  in  consequence  of  the  use  of  merci 
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and,  if  he  survived  the  employment  of  this  medicine,  the  spleen 
remained  permanently  enlai^d.  Dr.  Voigt,  physician  to  the 
Danish  establishment  at  Serampore,  writes  that,  although  most 
authors  recommend  mercury,  it  is  an  indisputable  fact  that  a  very 
small  quantity,  even  a  few  grains,  generally  occasion  a  profuse 
salivation,  and  so  violent  an  affection  of  the  mouth  that  mortifica- 
tion sets  in,  the  teeth  drop  out,  the  bones  become  carious,  and  death 
ensues.  Consequently,  mercury  and  bleeding  ought  to  be  little 
used ;  and  in  India,  in  their  stead,  a  spleen  mixture,  not  very  dis- 
similar to  that  recommended  by  Celsus,  is  most  in  vogue,  the 
best,  according  to  Mr.  Twining,  consists  of  the  following: — 

R.  Piilv.  Jalap;  Pulv.  Bhei;  Pulv.  Calumba;  Pulv.  Zingib;  Potass. 
Supertart,  a  H  3j. ;  Ferri  Sulphat.,  38a ;  Tinct.  Sennse,  Jss. ;  Aquae 
Menthse  Pip.,  ^ixss.  Of  this  mixture  an  ounce  or  an  ounce  and  a  half  is 
to  be  taken  twice  a  day,  or  such  quantity  as  may  produce  three  or  four 
stools  in  the  twenty-four  hours. 

The  spleen  mixture  is,  in  some  instances,  efficacious,  but  in 
a  much  larger  number  of  instances  it  entirely  fails;  and  under 
these  circumstances  the  iodide  of  potdsdum  and  the  bromide  of 
potash  have  been  recommended.  The  dose  of  the  bromide  of 
potash  is  gr.  v.  to  x.  fer  die,  combined  with  camphor  miocture. 
The  marked  influence  of  the  red  oxide  of  mercury,  in  the  form  of 
an  ointment,  rubbed  into  the  skin  over  the  sur&ce  of  the  spleen, 
in  reducing  its  enlargement,  has  been  already  noticed  (p.  781, 
ante).  The  invalid  soldiers  who  suffer  from  enlarged  spleens  in- 
variably apply  for  some  to  take  away  with  them  when  they  are 
discharged  from  Netley  Hospital 


CHAPTER   XIII. 

DISEASES  OF  THE  SKIN — CHROTICL 

Section  I.— General  Pathology  and  Classification  of  Skin 

Diseases. 

Diseases  of  the  skin  have  been  regarded  too  much  as  a  specialty; 
and  only  now  arc  they  beginning  to  be  looked  upon  as  a  daas  of 
diseases  whose  pathology  is  capable  of  being  investigated  and 
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studied  like  other  diseases.  The  expressions  of  skin  diseasei 
undoubtedly  various  in  appearance;  and  the  same  disease 
not  always  exist  in  the  same  simple  or  elementary  form. 

The  classification  of  skin  diseases  hitherto  in  use  is  that  tk 
is  comprehended  in  the  eight  orders  of  Willau  and  Baiei 
and  the  characteristics  of  these  orders  are  embraced  in  the  fol 
ing  definitions  of  terms  in  common  use  in  the  description  of 


.  ^f;".  diseases: — 

.     [  '  i 

r     i.  i: 

Order  L  Pimples. — Papules  are  simple  solid  acnminated  elevaticms  c 
'.-.  cuticle,  resembling  an  enlarged />apt/to  of  the  skin.    They  commonly  termiu 

j '  a  scurf,  and  sometimes,  though  seldom,  in  slight  ulceration  of  its  summit. 

Order  II.  Scales. — Squama  consist  of  cuticle  in  patches,  plates,  or  hami 
which  the  epidermic  cells  are  morbidly  adherent,  hard,  thickened,  whitish 
opaque.  These  scales  cover  either  small  papillae,  red  elevations,  or  larger  deef 
and  dry  surfaces. 

Order  III.  Kcjshes. — Exanthemata  are  composed  of  superficial  red  pi 
of  irregular  size,  and  variously  diffused.  They  disappear  under  preesure,  aiK 
minate  by  desquamation. 

Order  IY.  Blebs.— If iraiafure  Blisters — Bullce,  They  differ  from  Tesic 
size,  being  larger.  A  large  portion  of  cuticle  is  detached  from  the  skin  by  t 
terposition  of  a  watery  fluid,  usually  transparent  The  skin  is  red  and  inf 
beneath  the  blebs. 

Order  V.  Pcjstules. — Pustuke  consist  in  circumscribed  elevationa  o 
cuticle,  and  contain  pus.  They  have  red  and  inflamed  bases,  and  are  race 
by  an  elevated  scab,  which  may  or  may  not  be  followed  by  a  cicatrix. 

Order  VI.  Vesicles.— Tcwcwte — small  acuminated  or  orbicular  elevatk 
the  cuticle,  containing  lymph,  which,  at  first  clear  and  colourless,  may  \m 
amber-coloured,  opaque,  or  pearl-like.  Vesicles  are  succeeded  by  a  scurf 
laminated  scab. 

Order  VU.  Tubercles. — Tubereuke — small,  hard,  indolent  elevations  < 
skin,  sometimes  suppurating  partially,  sometimes  ulcerating  at  their  summit. 

Order  VIIL  Spots. — Macular  are  permanent  discolorations  or  stains  €i 
portions  of  the  skin,  often  with  a  change  of  structure.  They  may  be  wh 
dusky,  or  dark. 

Under  these  several  orders  Dr.  Bennett  proposes  the  foUoi 
classification: — 


Order  I.— Exanthemata. 

Order  llL^PustuUg, 

Order  V.— 5yuaiii«, 

Erythema. 

Impetigo. 

Roseola. 

Ecthyma 

Pityriasis. 

Urticaria. 

Acne. 

Ichthyosis. 

Order  ll.-Vesicuio'. 

Rupia 

Order  VL—Tubercula 

Eczema. 

Order  IV.—PapuUr, 

Lepra  Taberculc 

Herpes. 

Lichen. 

Lupus. 

Scabies. 

Pruriga 

MoUuscum. 

Pemphigus. 
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Order  VII. — MocuUe.  Order  VIIL — DermcUozoa,  Order  IX. — Dermatophytas, 
Lentigo.                            EDtozoQn      follicnlo-  Achorion    SchQnIein 

Eplielidea.  rum.  (Favus). 

NsevL  Acanu.  Acborion    Grubii 

Paq)ara.  Pedicnlus.  (Mentagra). 

These  and  similar  classifications  are  mainly  anatomical.  They 
do  not  attempt  to  throw  any  light  on  the  causes  producing  the 
various  diseases,  which  are  contemplated  as  so  many  distinct  and 
individual  "unities,"  their  mutual  relations  being  of  secondary 
importance.  The  basis  of  classes,  as  proposed  by  Willan  and 
Bateman,  is  only  useful  as  furnishing  outward  marks  or  anato- 
mical characters  useful  in  describing  the  morbid  anatomy  of  skin 
diseases;  but  it  has  no  relation  to  the  causes,  to  the  pathology, 
nor  to  the  treatment  of  such  diseases.  An  affection  which  is  papu- 
lar to-day  may  be  vesicular  to-morrow,  and  pustular  eventually. 
Under  the  same  division,  or  class,  maladies  are  brought  together 
which  Nature  has  stamped  with  broad  and  obvious  marks  of  dis- 
tinction. Febrile  diseases  are  associated  with  non-febrile;  and 
ailments  which  are  local  and  trivial  are  associated  with  diseases  of 
grave  import  and  deeply  rooted  in  the  system.  And,  on  the  other 
hand,  distempers  which  Nature  has  plainly  brought  together  and 
connected  by  striking  analogies  and  resemblances,  the  methodical 
arrangement  of  Willan  and  Bateman  puts  widely  asunder 
(Watson). 

A  purely  anatomical  classification  of  cutaneous  lesions  may  be 
stated  as  follows,  after  the  late  Dr.  A.  B.  Buchanan: — 

L  Deformities  of  the  Skin  (mostly  persistent  and  non-inflammatory). 

II.  Emptions  of  the  Skin  (mostly  transient,  and  with  the  phenomena  of 
inflammation) . 

(A.)  Primary  Forms.— (1.)  Macula:  (a.)  Erythematous;  (6.)  Purpurous— com- 
prehending stigma,  petechia^  vibix,  ecchymosis.  (2.)  Papula.  (3.) 
Tuherculum,  (4.)  Poviphtu.  (6.)  rencu^— comprehending  vesicula 
miliaris  and  phlycto^na.  (6.)  Pustula — comx)rchending  achor,  psydra- 
cium,  and  phlyzaciuro.     (7.)  BulUu 

(R)  Secondary  FoRM9.~(l.).££Coria<»o.  (2.)  Ulcera.  (3.)  Rima,  (4.)  Squama. 
(5.)  Cruata.     (6.)  Cicatrix. 

Alibert  conceived  the  idea  of  arranging  skin  diseases  into 
natural  families,  of  which  he  gives  twelve.  His  classification  pre- 
supposes a  knowledge  of  the  subject  incompatible  with  teaching. 

M.  Hardy,  of  the  H6pital  St.  Louis,  classifies  skin  diseases, 
according  to  their  nature,  into  the  following  ten  natural  families: 
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— (1.)  Macules  and  deformitiea;  (2.)  Local  inflamirnation 
Parasitic  diseases;  (4.)  Eruptive  fevers;  (5.)  Symptomatu 
tions;  (6.)  Dartres  or  Tetters;  (7.)  Scrofulides,  or  strumoui 
tions;  (8.)  Syphilides,  or  syphilitic  eruptions;  (9.)  Cancers 
Exotic  diseases. 

In  an  admirable  paper  "On  the  Theory  and  Classificat 
Inflammations  of  the  Skin,"  by  the  late  Dr.  A.  B.  Bach 
Physician  to  the  Dispensary  for  Skin  Diseases  in  Glasgoi 
shown  that,  in  the  present  state  of  our  knowledge,  any  claf 
tion  resting  on  one  principle  of  division  only,  runs  the  risk  of 
to  a  greater  or  less  extent,  aHifidal  and  untrue ;  and  to 
a  natural  system,  several  principles  must  be  taken  into  ac 
though  greater  importance  may  be  attached  to  some  of  thes- 
to  others  {Edin.  Med.  Journal,  January,  1863).  Skin  di 
like  all  other  diseases,  ought  to  be  classed  according  to 
nature  or  pathology.  The  cause  of  a  disease,  vhen  known, 
a  more  accurate  indication  of  its  true  nature,  and  its  me 
cure,  than  a  knowledge  of  its  anatomical  appearances  or : 
toms,  which  are  mere  effects  of  the  cause.  So  far  as  c 
done,  therefore,  Dr.  Buchanan  proposes  that  skin  diseases  i 
be  classified  according  to  their  causes.  Not  knowing  the 
some  other  principles  must  be  sought  for  under  which  group 
be  formed ;  and  he  finds — in  the  pathological  processes  recoj 
as  inflammations,  n£w  formaiions^  hoBmorrhages — that 
diseases  may  be  arranged  into  three  or  more  groups. 

The  inflxim/matory  shin  diseases  are  those  which  affect  the 
papillaris  "  of  the  corium,  as  well  as  the  ''pars  reticularis 
the  subjacent  connective  tissue;  but  the  process  is  not  confii 
these,  for  it  afiects  even  the  epidermis,  whose  cells  are  chanj 
formation  and  in  structure  in  the  same  way  as  all  cells  are  a 
by  the  process  of  inflammation. 

The  skin  diseases  characterized  by  new  formations  mj 
regarded  as — (1.)  The  productive  eflects  of  inflammation ;  < 
The  productive  effects  of  such  constitutional  states  as  c 
tubercle,  and  Bright's  disease. 

The  hcem>07*rha{/ic  skin  diseases  arise  from  the  escape  of  bk 

*  Since  the  publication  of  the  previous  edition,  this  amiable  and  acoom 
physician  has  fallen,  in  the  discharge  of  his  duty,  among  the  fever^strickei 
lation  of  Glasgow,  concentrated  in  its  fever  hospital  He  died  of  gangrene 
foot,  after  typhus  fever;  and  his  loss  is  greatly  to  be  deplored. 
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small  quantities,  owing  to  the  rupture  of  capillary  vessels,  or  to 
the  escape  of  colouring  matter  along  with  the  exudations.  They 
are  affections  peculiar  to  the  cutis;  for,  although  blood  may  be 
effused  among  the  epidermic  cells,  haemorrhage  can  only  originate 
from  the  cutis. 

On  these  principles  a  classification  somewhat  of  the  following 
form  has  been  suggested: — 

Classification  of  Skin  Diseases  (Dr  A.  B.  Buchanan). 

Class  T^^Ttiflanrn^atSimii. 

Group  I.— Simple  iNPLAMBiATiONS  (allied  to  Simple  Dermatitis). 

(L)  Erythema  ([a.]  tAmptex;  [b.]  multiforme;  [c]  cArwiicum— comprehend- 
ing papuUUumf  nodamm,  strophulus^  squamosum^  pityriasis  furfurazea^ 
membranacea,  rubra), 

(2.)  Herpes  {simplex  and  zoster). 

(3.)  Urticaria  (idiopathic,  from  ingestion  of  partictdar  kind  of  food;  from 
uterine  aflfectiona ;  or  persiatent). 

(4.)  Dermatitis  (idiopathic,  aa  from  bums,  or  {rom  frost-bite ;  or  symptomatic,  as 
of  erysipelas ;  or  phlegmonodes,  aajurunadus,  anthrax^  Aleppo  tubercle). 

(5.)  PsMPmous  (benign,  persistent,  a^d  foliaceous). 

Group  IL— Eczematous  Inflammations  (alued  to  Eczema), 
(1.)  Eczema  (erythematodes ;   E,  papulosum^    comprising   lichen  simplex   and 
prurigo ;  E.  vesiculare ;  E.  rubrum ;  E.  pustulosum^  comprising  impetigo 
sparsa^  figuraia,  and  pilaris ;  E.  lichen  ;  E.  squamosum ;  E.  pityriasis). 
(2.)  Acne  (comprising  A.  simplex;  A.  pilaris;  A.  rosacea). 
(3.)  Ecthyma  ([a.]  simplex;  [b.]  chronicum  =  rupia;  [c]  gangrenosum), 
(4.)  Psoriasis  (punctata,  guttata,  nummularis,  circinata  [lepra],  gyrata,  conflusn^). 

Group  IIL — ^Ulcers. 
(1.)  Idiopathic. 
(2.)  Sympathetic. 
(3.)  Constitutional. 

Class  n.— New  Formatioiu. 

Group  L— Homolooous  New  Formations. 
(1.)  Epidermic  {epitheliai  growths,  comprising  calhsitus,  clavus  ichthyosis^  cornu 

cutaneum). 
(2.)  Pigmentary  {lentigo,  ephelis,  moles,  melanosis,  chloasma,  silver  stain,  leucv- 

jfothia). 
(3.)  Dermic  {cicatrix  normal,  or  cheloid,  cutaneous  tumor  [wcus],  multiple  tumors 

[mycosis],  molluscum  simplex,  condylomeUa^  verruca  vulgaris^  verruca  mollis). 

Group  II. — Heterologous  New  Formations. 
(1.)  PsEUDOPLASMS  {lupus,  Comprehending  mcxulosus,  tuberculosus^  hypertrophicus, 

exedens,  serpiginosus ;  and  lepra^  oomprehending  maculosa,  tuberculosa 

amtsthetica,  exulcerans), 
(2.)  Neoplasms  {epithelioma,  careimma). 
VOL.  n.  3  M 
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Class  UL — Hsmorrhages — e*  g^t  petechia^  vlbkes^  ecchymoms^  purpmrt 

Class  IV.— Diseases  of  Accessory  Organs—e.  g.,  hair,  naUs,  noeat  i 
Class  V.— Diseases  Defined  by  Uniform  Causes. 

Group  L—Parasitic  DiSBAflss. 

Group  1L— Syphilitic  Eruptions. 

Group  IIL— Eruptions  of  Spxcific  FxvsBa. 

Group  IV.— SCROFULODBRBiATA. 


Section  II.— Description  of  the  more  Common  Skin  D: 

IN  Detail. 

ERYTHEMATOUS  INFLAMMATIONS. 

1.  Erythema, — Its  expression  is  that  of  uniform  redness  i 
-with  puiiiness  of  the  skin,  distributed  in  distinct  patches  € 
size.  It  is  accompanied  by  little  constitutional  disturbanc 
if  febrile  phenomena  are  decided,  it  may  betoken  more 
areolar  inflammation  than  erythema,  and  a  more  grave  i 
It  is  thus  apt  to  be  mistaken  for  erysipelas.  Of  the 
varieties  of  this  disease  erythema  nodosum  is  perhaps  th 
important.  The  indisposition  which  precedes  the  erupi 
generally  associated  with  a  slight  degree  of  fever.  Re< 
patches,  considerably  elevated  and  very  tender,  appear  on  t 
part  of  the  legs,  sometimes  on  the  arms ;  and  the  long  diam 
these  patches  is  generally  parallel  to  the  axis  of  the  limb. 
sometimes  form  bumps  an  inch  and  a  half  long  and  an  inch 
on  the  anterior  aspect  of  the  leg.  After  a  few  days  the  red 
changes  to  a  blue,  the  patches  become  soft,' and  although 
thing  like  fluctuation  may  be  felt,  yet  suppiuration  does  not 
Thus  the  bumps  of  erythema  gradually  subside.  Someiin 
disease  is  seen  in  feeble  boys ;  but  it  is  most  common  in 
women,  in  whom  it  seems  associated  with  disordered 
struation,  or  with  rheumatism  (Rater,  Watson).  In  the  c 
stage  desquamation  invariably  occurs;  and  to  this  stage 
disease  the  name  pityriasis  has  been  given. 

Treatment — Best  and  quinine,  after  aperients. 

2.  Herpes. — ^This  disease  is  expressed  by  red  patches,  of  in 
form  and  variable  size,  upon  each  of  which  there  arises  a 
cluster,  or  crop  of  vesicles.     It  is  often  preceded  by  consid 
local  irritation,  or  by  cutaneous  pain  or  neuralgia^  which 
times  remains  after  the  eruption  has  died  away.    The  er 
runs  a  very  definite  course,  and,  when  not  interfered  w 
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development  and  defervescence  is  completed  in  about  ten  days. 
The  vesicles  ultimately  rupture,  and  a  gum-like  scab  forms  over 
the  group,  which  shrivels  and  contracts  upon  itself  The  disease 
occurs  sometimes — (1.)  As  one  or  two  patches  on  the  lips — herpes 
labialis;  (2.)  As  a  band  of  patches  which  encircles  half  the 
circumference  of  the  trunk,  or  the  wl\ole  circumference  of  a  thigh 
— herpes  zoster^  zcyiui  ignea,  dngulum,  or  the  shingles;  (3.)  A 
very  common  and  troublesome  form  of  the  disease  affects  the 
foreskin — herpes  preputidlis.  Its  effects  are  often  mistaken  for 
chancres,  and  by  unprincipled  persons  may  be  treated  as  such.  It 
has  nothing  to  do  with  syphilis,  and  its  history  is  a  sufficient 
guide  to  diagnosis  (see  voL  i.,  p.  711).  The  disease  may  be  pro- 
longed by  ulceration  of  the  vesicles,  or  by  irritant  applications,  or 
when  the  scabs  are  prematurely  chaffed  off   • 

Treatment — ^The  state  of  the  stomach  and  digestive  organs, 
and  diet  generally,  should  be  regulated.  Malt  liquors  should  be 
avoided ;  and,  if  pain  is  severe,  opiate  fomentations  may  be  applied. 
Herpes  prepiUialis  requires  no  treatment  beyond  careful  ablution 
with  tepid  water,  and  the  interposition  of  a  piece  of  wet  lint 
between  the  prepuce  and  the  glans  penis.  If  there  is  much  pain, 
the  lint  should  be  moistened  with  a  watery  solution  of  opium. 

3.  NettUrash  or  Urticaria  consists  of  an  eruption  of  little  solid 
elastic  eminences,  roundish  or  oblong,  pale  in  the  centre,  and  red  at 
the  circumference.  These  are  commonly  called  "wheals,"  similar  to 
what  results  from  the  mark  of  a  lash.  The  eruption  is  attended 
with  an  intense  heat,  a  burning,  tingling,  or  pricking  sensation, 
very  much  like  that  produced  by  the  stinging  of  a  nettla  There 
are  several  varieties  of  urticaria.  The  acute  forms  are  generally 
connected  with  the  ingestion  of  some  kinds  of  food — oatmeal, 
bitter  almonds,  shell-fish,  &a  The  more  chronic  and  intermittent 
forms  are  associated  with  uterine  or  other  affectiona 

Treatment — ^Emetics  and  purgatives  in  the  first  instance;  after- 
wards tlie  correction  of  faulty  digestion.  The  surface  of  the 
eruption  may  be  dusted  over  with  flour;  or  the  following  lotion 
may  be  used : — 

R.  Carbonatis  Ammonise,  31.;  Plumb.  Acetatis,  JiL;  Aqu»  Rose- 
arum,  Jviii. 

4.  Pemphigus  or  Pompholix  is  characterized  by  an  eruption  of 
large  vesicles,  filled  with  serous  fluid,  known  as  buUas.     Iliey 
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vary  in  magnitude,  are  generally  distinct,  but  nmneroris. 
spring  up  in  successive  crops,  generally  in  the  forearms  and 
surrounded  by  redness  of  the  skin.  The  vesicles,  originally  i 
parent,gradually  become  opaque,  pearl-coloured,  and  ultin: 
of  a  pale  red  colour.  Usually  the  disease  is  prolonged  over  ipi 
months,  or  years,  and  is  not  attended  by  any  decided  febrile 
turbauces.  A  slight  pricking  sensation  indicates  a  red  spot,  i 
the  eruption  commences.  In  the  centre  of  each  of  these 
the  cuticle  begins  to  rise  like  a  blister;  and  as  the  circumfe 
of  the  redness  increases,  the  blister-like  vesiculse  are  so  ra 
formed  that,  in  a  few  hours,  each  vesicle  may  be  as  big  as  a  1 
nut  or  walnut.  The  blebs  are  then  apt  to  burst,  when  a  si 
coloured  serum  exudes;  and  the  epidermis  contracts  into  foh 
wrinkles,  the  surface  underneath  being  red,  painful,  and  smaj 
If  the  vesicles  do  not  burst,  small  brownish,  flat  crusts  : 
The  disease  is  usually  associated  with  debility,  intemperance 
bad  or  insuflScient  food. 

Pemphigus  foliaceous  commences  on  the  front  of  the  chest 
when  fully  developed  covers  the  whole  body.     It  is  almost  al 

1 1 1   H  fatal. 

,1/    H  Treatment — Dietetic    and    tonic,    especially    quinine  and 

mineral  acids.  Arsenic  is  said  to  be  of  use  in  obstinate  < 
Emollient  lotions,  with  or  without  opium,  are  useful  local  i 
cations. 

ECZEMATOUS  INFLAMMATIONS. 

Eczema,  in  some  of  its  many  forms,  is  one  of  the  most  con 
of  skin  diseases.  The  eruption,  when  at  its  height,  is  eh 
terized  by — (1.)  Infiltration  of  the  skin;  (2.)  Exudation  o 
surface;  (S.)  The  formation  of  crusts;  (4.)  Itching.  Eczemi 
skin  feels  thick  when  pinched  up  into  a  fold.  It  has  a  do 
feel,  and  on  pressure  the  redness  disappears,  and  shows  a 
lowish  hue  of  the  skin.  The  exudation  is  watery,  somel 
purulent,  and  sometimes  mixed  with  blood.  It  stains  and  sti 
underclothing  with  which  it  may  come  in  contact  The  ea 
tion  becoming  concrete,  forms  crusts,  and  their  appearances 
with  the  character  and  nature  of  the  exudation.  The  itchii 
always  aggravated  by  touching  the  part,  and  still,  at  the  i 
time,  an  irresistible  desire  to  scratch  is  excited.  Scratchii 
sometimes  thus  persevered  in  till  blcJod  flows  from  the  part 
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disease  is  thereby  greatly  aggravated — a    copious  eruption  of 
newly  formed  vesicles  and  fissures  being  apt  to  form. 

The  elementary  lesions  of  the  skin  in  eczema  are — *(1.)  An 
erythematous  state  of  the  skin;  (2.)  Vesicles;  (3.)  Pustules; 
(4.)  Papules;  (5.)  Fissures;  (6.)  A  mixture  of  several  or  of  all 
of  those  lesions;  and  in  the  fully  expressed  disease  there  may 
not  be  the  merest  vestige  of  either  a  vesicle,  a  pustule,  or  a 
papule,  but  the  skin  is  red  and  smooth  on  the  surface,  having 
a  brilliantly  polished  and  shining  appearance,  the  tissue  being 
loaded  with  infiltration.  The  vesicles,  when  they  occur,  are 
usually  developed  at  the  orifices  of  the  cutaneous  folliclea  They 
are  small  and  closely  set  together:  they  usually  rupture  early, 
and  the  serosity  concretes  into  crusts.  The  more  the  skin  is 
infiltrated  the  less  likely  are  vesicles  to  be  seen.  In  the  absence 
of  vesicles,  when  the  disease  is  at  its  height,  the  infiltrated  patches 
are  red  and  inflamed.  The  redness  is  not  uniform:  it  is  studded 
with  innumerable  points  of  a  deeper  red,  giving  a  punctated  ap- 
pearance to  the  part  (Deverqie).  These  points  correspond  to  the 
orifices  of  the  glands,  like  the  vesicles  which  may  have  preceded' 
them ;  and  the  appearance  is  due  to  the  greater  congestion  of  the 
skin  which  surrounds  the  granular  orifices.  Minute  excoriations 
are  apt  to  occur  at  these  spots,  the  result  of  rupture  of  the  vesicles. 
From  these  excoriated  points  serous  fiuid  continues  to  exude, 
which  afterwards  concretes  into  scabs  (eczema  veaiculorum).  The 
impetigo  of  authors  is  the  pustular  form  of  eczema,  and  the  pus- 
tules form  upon  erythematous  patches  of  skin,  just  as  the  vesicles 
did  before  them.  They  are  most  common  on  the  head  and  chin. 
Vesicles  and  pustules  are  often  seen  on  the  same  patch  (eczema 
impetiginodes  or  eczema  puatulosum). 

Lichen  is  the  papular  form  of  eczema,  the  eruption  commenc- 
ing as  small  red  papulj©,  either  isolated  or  confluent.  Those 
becoming  excoriated,  give  vent  to  a  serous  fluid  in  considerable 
abundance,  which  ultimately  concretes  into  a  crust  If  the 
summits  of  the  papulse  become  torn  by  the  nails  in  scratching, 
yellow  or  blackish  crusts  form,  due  to  the  mixture  of  blood  and 
serum,  and  abrasions  of  the  skin  occur.  The  disease  is  then 
known  as  prurigo  (eczema  lidienoidea  or  eczema pruriginosum). 
It  occurs  more  or  less  in  all  chronic  cases  of  scabies  or  phthiricLsis, 
and  sometimes  in  urticaria.  The  disease  attacks  by  preference 
the  scrofulous  and  the  debilitated,  and  is  especially  associated 
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and  local  applications  suited  to  the  nature  of  the  part  affected 
are  to  be  carefully  used.  Derangements  of  the  digestive  organs 
must  be  especially  rectified.  If  the  tongue  is  loaded,  the  appetite 
bad,  the  liver  torpid,  as  indicated  by  light,  clay-coloured  evacua- 
tions and  costive  bowels,  small  doses  of  grey  powder  in  combina- 
tion with  quinine  are  indicated.  Dr.  T.  M.  Anderson  suggests  the 
following: — 

He,  Sulphatis  QmnisB,  gr.  xii.;  Pulv.,  KheL,  gr.  xxxvL;  Hydrarg.  c. 
Oret4,  gr.  xxx.;  Sacchari  Albi,  3L;  miace,  et  divide  in  Ptdv.  xiL 

Two  of  these  powders  are  to  be  taken  daily  by  an  adult;  but  at 
any  age  the  dose  must  be  so  adjusted  that  the  patient  has  at  least 
one  full  natural  evacuation  daily.  K  the  patient  is  robust,  but 
with  the  functions  of  the  liver  and  bowels  impaired,  occasional 
doses  of  calomel,  alone  or  in  combination  with  scammony,  will 
stimulate  the  torpidity  of  the  digestive  organs;  and  at  the  same 
time  the  cutaneous  inflammation  will  diminish.  If  the  patient  is 
a  full  feeder,  and  will  not  be  persuaded  to  live  more  sparingly,  one 
drachm  to  two  drachms  of  the  sulphate  of  magnesia  may  be  given 
twice  daily,  with  a  sixth  to  ludfa  grain  of  tartar  emetic  added  to 
each  dose.  The  effect  of  this  remedy  will  be  to  diminish  desire  for 
food,  and  at  the  same  time  keep  the  bowels  freely  open.  If  the 
patient  is  scrofulous,  or  debilitated  from  insufficient  food,  or  food 
not  nutritive  enough,  more  nourishing  food  must  be  given,  com- 
bined with  tonics  containing  iron  and  cod-liver  oil  Children  a 
few  months  old,  reduced  to  "skin  and  bone,"  recover  wonder- 
fully under  the  influence  of  twenty  drops  of  the  syrup  of  the 
iodide  of  iron  in  a  tea-spoonful  of  cod-liver  oil  repeated  three 
times  daily,  the  dose  of  the  oil  being  gradually  increased  to  a 
table-spoonful  (Anderson,  1  c,  June  27,  1863).  Syrup  of  the 
phosphate  of  iron  or  of  the  phosphates  of  iron,  quinia,  and 
strychnia,  should  be  alternated  with  the  iodide  of  iron. 

The  treatment  must  be  steadily  maintained  for  at  least  six 
weeks  or  two  months.  In  severe  cases  the  oil  may  be  rubbed 
into  the  skin,  in  addition  to  giving  it  inteinally.  Cod-liver  oil 
and  iron  are  almost  equally  serviceable  to  eczematous  adults. 
When  there  is  a  difficulty  of  taking  it  in  its  pure  state,  the 
emulsion  of  it  will  often  be  found  useful; — when  the  appetite  is 
very  deficient,  a  pure  tonic,  such  as  quinine  and  aramaiio 
sulphuric  acid,  as  in  the  following: — 


vmi 


I 
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II .  I    I  Be.  Sulphatis  Quinise,  gr.  xvL ;    Acid.  Salphurici  Aromatici, 

•    y  ij  Syrupi  Limonum,  §ss.;  Infiis.  Oascarillse,  ad  §viiL;  misce^  et  ooi 

I :  i:    '  chariam,     A  table-spoonfiil  to  be  taken  three  times  a  daj  half  an 

■  I'  .;  before  food. 

■  '■[    'i  If  the  eczematous  patients  are  robust  and  plethoric,  the 

^  abstraction  of  blood  by  leeches  or  scarification  is  often  benel 

.  '\  but  in  general  the  action  of  catomei  'purgation  is  sufficiei 

!*  reduce  the  inflammatory  action,   combined    with    a   regu 

abstemious  diet  of   mixed  animal  and  vegetable   food  si 

)  dressed.     Dishes  of  pastry,  pickles,  spices,  strong  tea,  and  c 

are  particularly  to  be  avoided;   while  the  use  of  wine,  sp 

and  malted  liquors  must  be  entirely  suspended 

If  the  patient  has  been  much  in  the  habit  of  using  stimul 
the  eczema  will  be  much  more  difficult  to  subdue  than  if 'h< 
been  an  abstainer  from  these  fluida  It  is  sometimes  neoessa 
prescribe  milk  diet  for  a  time,  all  animal  food  being  proscribe 
Of  internal  medicines,  arsenic,  sulphur,  and  the  alkalies 
especially  useful  (Startin,  Anderson).  Fowler's  solution 
liquor  arsenicalis  of  the  Edinburgh  Pharmacopoeia)  is  well  at 
An  adult  may  commence  with j^ve minims  thrice  daily;  and  a 
end  of  a  week  the  dose  should  be  increased  by  one  drop  e 
second  or  third  day,  till  the  disease  begins  to  yield,  or  the  med 
to  disagree  (Anderson).  "In  order  to  secure  the  virtues  of  an 
as  an  alterative,  it  will  be  necessary  to  push  the  medicine  tc 
full  development  of  the  phenomena  which  first  indicate  its  pec 
action  on  the  system.  Ai-senic  as  a  remedy  is  too  often 
pended,  or  altogether  abandoned  at  the  very  moment  its  can 
powers  are  coming  into  play.  The  earliest  manifestation  o 
physiological  action  is  apt  to  be  looked  upon  as  its  poiso 
operation ;  and  the  patient  declares  that  the  medicine  has  disag 
with  him.  Forthwith  the  physician  shares  his  fears;  the  pre» 
tion  is  changed,  and  another  case  is  added  to  the  many  in  w 
arsenic  is  said  to  have  failed  after  a  fair  trial  of  its  eflio 
(Begbie,  Contributions  to  Practical  Medicine,  p.  270).  Arstf 
solutions  should  be  given  immediately  after  food ;  and  in  pei 
whose  digestive  organs  are  weak,  a  tonic  infusion,  such  as 
infusion  of  cascarilla  or  gentian,  is  the  best  vehicle  for  its  adi 
istration ;  and  a  few  drops  of  morphia  may  sometimes  be  ad 
as  in  the  following: — 
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R.  Solutw  Fowleri ;  Solut.  Muriatis  Morphise,  a  a  J^^*  >  Sjnipi  Limo- 
num,  5^.;  Tinct  Cocci  Cacti,  38S.;  Infus.  Cascaiilke,  ad  5xii.;  misce, 
A  table-spoonful  of  this  mixture  to  be  taken  thrice  daily  immediately 
after  food. 

The  liquor  sodcB  arsenias,  in  doses  of  five  to  ten  minims,  is  said 
to  cure  eczema  with  less  gastric  disturbance  and  with  less  irrita- 
bility of  the  conjunctiva  than  the  liquor  araenicalia. 

As  the  disease  yields,  the  dose  may  be  diminished;  but  the  use 
of  the  remedy  should  not  be  suspended  till  some  time  after  the 
complete  removal  of  the  eruption.  •  In  the  case  of  infants  at  the 
breast,  arsenical  solutions  may  be  given  to  the  mother;  and 
mercury  Ttuiy  he  combined  with  the  arsenic,  ds  in  Donovan* 8  solu- 
tion, of  which  ten  minima  mxiy  he  given  thrice  daily. 

The  use  of  the  natural  mineral  waters  which  contain  sulphur 
is  the  best  method  of  securing  the  full  effects  of  the  alterative 
action  of  sulphur  on  eczematous  patients.  These  waters  are 
especially  Harrowgate  and  Moffat  in  this  coimtry. 

Alkalies  are  most  beneficial  in  those  cases  where  the  patient 
has  been  in  the  habit  of  taking  stimulants ;  and  when  there  is  a 
tendency  to  acidity  of  the  stomach,  and  to  the  deposit  of  lithates 
in  the  urine,  or  to  gout,  or  to  rheumatism,  a,qua  potassce  may 
he  given,  largely  diluted  with  water,  in  doses  of  twenty  minims 
three  times  a  day.  Dr.  Anderson  recommends  sesquicarhonate  of 
(vmmonia  (now  called  the  carhonate  of  cmimonia  in  the  British 
Pharmacopceixi),  in  doses  gradually  increasing  from  ten  to  thirty 
grains.  If  gout  prevails,  colchicum  ought  to  be  given  with  the 
other  remedies;  and  in  rheumatism  the  acetate  or  hicarhonate 
of  potash  in  half  drachm  doses  should  be  added  to  each  dose. 
All  the  alkaline  remedies  should  be  largely  diluted  with 
water. 

With  regard  to  local  treatment,  the  first  point  is  to  remove 
all  sources  of  irritation,  and  especially  the  crusts.  A  poultice 
composed  of  crumbs  of  hread  and  hot  almond  oil  applied  to  the 
eruption  at  night  will  usually  bring  away  the  crusts  in  the 
morning.  If  they  fail  to  be  detached  by  this  application,  they 
must  be  again  lubricated  with  fresh  almond  oil,  and  forcibly 
removed  when  they  ai-e  thoroughly  soflened.  If,  after  the  crusts 
are  removed,  the  surface  is  seen  to  be  acutely  inflamed,  and  if 
there  is  a  hurning  heat  in  place  of  itching,  local  sedatives  mo 
be  applied.    For  this  purpose  Dr.  Anderson  recommends  a  o 


906        SPECIAL  PATHOLOGY— ECZEBfATOUS  INFLA10CATIOK& 

potato-starch  poultice,  a  small  quantity  of  powder  conta 
camphor  being  sprinkled  over  the  inflamed  surface  befon 
poultice  is  applied.  The  camphor  powder  may  be  compoo 
the  following  ingredients: — 

Bt.  Camphorse,    3ss.;    Alcoholis,   q.   a;  Palv.    Oxydi   Zinci; 
Amyli,  a  a  3iiL      This  powder  must  be  kept  in  a  stoppered  1 
(Anderson). 

Instead  of  poultices,  a  mixture  of  powdered  oxide  of  zin< 
glycerine,  in  the  proportion  of  half  an  ounce  of  the  one  to 
ounces  of  the  other,  will  be  found  to  be  a  soothing  applica 
and  to  it  a  little  camphor  may  also  be  added,  as  in  the 
lowing : — 

Bt.  Camphorse,  3ii. ;  Pulv.  Oxydi  Zinci,  Jss. ;  Glycerine,  Jii. ;  Co 
illini,  gr.  ii.;  Spt.  Rosinar.,  Z^,;  misce.  This  mixture  must  be  si 
before  using  it,  a  thin  layer  being  then  rubbed  over  the  inflamed 
twice  or  thrice  daily  (Andebson). 

When  the  dise^ase  passes  into  a  chronic  stage,  as  indicates 
the  disappearance  of  the  burning  heat  and  the  supenrentic 
itching,  the  local  applications  must  vary  with  the  condition  o: 
parts.  If  there  be  much  infiltration  of  the  tissues,  treatmen 
potash  applications  is  the  most  efficient  (Hebra,  Andes 
The  moi^  extensive  the  disease  the  weaker  the  solution  ougl 
be  for  application  over  the  large  surface.  If  the  infiltratic 
slight,  common  potash  soap  (soft  soap,  black  soap — aapo  m^ 
sapo  viridis),  or  a  solution  of  one  part  of  it  in  two  of  boiling  u 
a  little  oil  of  rosemary  or  citronella  being  used  to  conceal  the  oc 
may  be  used.  A  piece  of  flannel  dipped  in  this  liniment  sh 
be  rubbed  as  firmly  as  possible  over  the  aflected  parts  night 
morning,  the  solution  being  allowed  to  dry  upon  thenL  It  sbi 
however,  be  washed  off  after  each  application.  If  the  patient 
bear  it,  a  piece  of  flannel,  saturated  with  the  solution,  may  be 
in  contact  with  the  part  all  the  night  Another  method  of  ti 
ment  is  to  paint  over  tlie  eruption  night  and  morning  with  a  1 
brush,  charged  with  the  aqua  potassce  of  the  Edinburgh  Phat 
copoeia,  its  irritant  action  being  neutralized  by  means  of 
water  when  the  smarting  becomes  excessive.  A  solutioi 
potassa  fusa  may  also  be  employed  of  various  strengths.  If 
case  be  mild,  two  grains  to  an  ounce  of  water;  if  more  severe,  \ 
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Jive,  ten,  twenty,  thirty,  or  even  more  grains  to  the  ounce  of  water 
may  be  used  But  all  these  stronger  solutions  Taust  he  washed  off 
very  speedily,  and  they  ought  not  to  be  employed  more  than  once 
daily.  Such  remedies  the  physician  ought  to  apply  himself,  and 
not  entrust  the  control  of  their  action  to  the  patient.  If  there 
is  a  tendency  to  the  formation  of  fissures,  which  are  apt  to  result 
from  the  use  of  potash,  cod-liver  oil  or  glycerine  should  be  applied 
to  the  parts  every  night.  As  infiltration  subsides,  the  solution 
ought  to  be  gradually  diluted ;  and  great  caution  is  necessary  in 
using  such  local  applications  upon  infants,  delicate  females,  and 
old  or  infirm  persons.  The  affected  parts  should  be  bathed  1*6- 
peatedly  during  the  day  in  cold  water,  during  the  use  of  these 
potash  applications.  The  cold  douche  may  be  employed  where  it  is 
practicable.  •  If  the  itching  is  very  intolerable,  prussic  acid  may 
be  mingled  with  the  potash  applications,  as  in  the  following: — 

R.  Potassae  Fusbb,  gr.  x. ;  Acid.  Hydrocyan.  Dil.  (Ed.  Ph.),  dl;  Aq. 
Rosarum,  ^ii;  misce,  A  little  of  this  solution  is  to  be  rubbed  firmly 
over  the  eruption  night  and  morning,  and  at  any  time  when  the  itchiog 
sensation  is  severe. 

Tarry  applications  ai-e  of  great  value  in  the  local  treatment  of 
the  declining  stages  of  eczema,  when  infiltration  and  itching  are 
subdued. 

Common  tar  (pix  liquida)  or  oil  of  cade  (oleum  cadini,  as 
manufactured  at  Aix-la-Chapelle)  should  be  rubbed  firmly  over 
the  eruption  by  means  of  a  flannel  cloth,  and  allowed  to  dry 
upon  it  It  should  be  applied  thrice  daily,  and  washed  off  with 
soft  soap  or  petroleum  soap.  Dr.  Anderson  recommends  that 
common  tar  should  be  combined  with  one  of  the  potash-solutions 
— ^for  example,  a  mixture  of  equ^il  parts  of  common  tar,  Tnethy- 
laied  spiHt,  and  soft  soap,  used  as  above  dii'ected,  will  be  found 
useful,  or  the  following  preparation,  as  less  offensive: — 

Be  Saponis  Mollis,  Spt  Rectificati,  Olei  Cadini,  &  &  ^ ;  Olei  Lavan- 
dulae, 3i8s.;  niiace.  A  little  quantity  is  to  be  firmly  rubbed  over  the 
eruption  night  and  morning;  and  it  must  be  washed  off  before  each  re- 
application. 

Of  mercurial  applications  the  citrine  ointmeni  {Ung.-Hyd.  nit) 
is  the  best,  or  the  ointment  of  the  iodide  of  mercury.  They  may 
be  used  of  their  full  strength,  ot  diluted  with  lard,  aoeordiog  to 
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the  indications  of  the  case,  care  being  taken  that  mercui 
is  not  induced.  In  using  ointments,  a  small  quantity  8h< 
melted  on  the  finger,  and  rubbed  firmly  into  the  affected 
and  none  should  be  allowed  to  lie  undissolved  upon  the  ski 
the  part  should  always  be  cleaned  with  soap  and  -water 
re-application. 

Epilation  should  be  resorted  to  in  cases  of  eczema  of  the 
parts  of  the  face. 

In  very  mild  attacks,  or  with  a  view  to  prevent  the  reci 
of.  the  disease,  the  skin  may  be  washed  occasionally  wii 
soap  and  water.  Hendrie's  "dispensary  petroleum  sos 
recommended  by  Dr.  Anderson,  to  whose  admirable  lectu 
"Eczema,"  in  the  Medical  Times  and  Gazette  for  May,  Jub 
July,  1863  (since  published  in  a  separate  volume),  the  rej 
referred  for  more  detailed  information  regarding  the  natu 
treatment  of  this  inveterate  skin  disease. 

Acne  afiects  the  subaceous  follicles  of  the  skin  genen 
those  at  the  roots  of  the  hairs  of  the  beard.  The  disease  gei 
appears  as  pimples;  but  suppuration  usually  very  slowly  f< 
there  may  be  peraistent  redness  after  suppuration  is  at  ai 
giving  a  blotchy  appearance  to  the  part.  The  parts  mo 
quently  afiected  are  the  temples,  cheeks,  nose,  and  forehea 
it  also  appears  on  the  neck,  shoulders,  and  front  of  the  chest 
first  occurrence  of  the  disease  is  often  indicated  by  the  coU 
of  morbid  material  in  the  subaceous  follicles,  which  open  < 
skin  by  a  blackish  point,  to  which  the  vulgar  give  the  na 
"grubs"  or  "worms''  in  the  skin  The  tubercles  on  whic 
classification  of  this  disease  is  sometimes  based  are  mere) 
terminations  of  the  pustules,  and  not  an  elementary  lesion, 
accumulation  of  the  matter  secreted  by  the  subaceous  fc 
tends  to  keep  up  the  eczematous  infiammation  in  them. 

Treatment. — Local  and  general  measures  require  to  be  com' 
Diet,  in  the  first  instance,  should  be  restricted.  Wine,  spirit 
cofiee  are  to  be  refrained  from.  Milk  is  to  be  used  as  a  < 
and  as  an  article  of  diet,  combined  with  light  food,  fresh 
tables,  and  succulent  ripe  fruits.  Emollient  applications,  su 
an  emulsion  of  bitter  almonds,  a  decoction  of  bran  or  quince  ; 
and  tepid  milk,  are  useful  Dr.  Anderson  has  found  one  or 
of  the  two  following  lotions  particularly  serviceable;  and  gene 
if  one  fails,  the  other  succeeds : — 
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R.  Sulphuris,  3i.;  Spt  Rectificati,  ^;  nUace, 

The  mixture  is  to  be  shaken  before  using  it ;  or, 

Bt.  Hyd.  Corrosiv.  Sublim.,  gr.  ix.-xiL;  HydrochL  Ammoniae,  38s. ; 
Cocliinillini,  gr.  L ;  Aq.  Rosse,  ad  5^. ;  misce. 

Whichever  of  these  lotions  are  used,  let  it  be  applied  by  dip- 
ping a  piece  of  flannel  into  the  lotion,  and  rubbing  very  firmly 
over  the  eruption  night  and  morning. 

To  promote  resolution  of  thein  duration,  iodide  of  sulphur,  in 
the  proportion  of  fifteen  or  twenty-four  grains  to  an  ounce  of 
lard,  is  of  great  service  in  dispelling  the  tumors.  Drastic  purga- 
tion ought  to  be  avoided.  Simple  baths  at  a  tempemture  of  88** 
or  90°  Fahr.  are  of  service. 

Ecthyma  is  characterized  by  large  round  pustules,  generally 
distinct,  and  seated  upon  a  hard,  inflamed  base.  The  pustules 
are  succeeded  by  dark-coloured  scabs,  which  leave  superficial 
cicatrices  behind  them,  or  red  stains,  which  disappear  after  a  time. 
The  eruption  of  ecthyma  is  common  on  tip  neck,  shoulders,  but- 
tocks, extremities,  and  chest;  and  is  seldom  developed  on  the 
face  or  scalp.  The  typical  appearance  of  ecthyma  may  be  seen 
in  the  pustules  produced  by  friction  with  tartar  emetic  ointment. 
The  pustules  continue  for  several  days,  and  are  succeeded  by 
scabs,  which  begin  to  form  in  the  centre.  The  disease  may 
occur  at  any  age  or  season,  but  it  most  frequently  appears  during 
spring  and  summer  in  young  adults.  The  ecthyma  cachedicum 
of  Willan  prevails  in  old,  irritable  persons  much  addicted  to 
alcoholic  fluids. 

Treatment  is  chiefly  by  diluents,  simple  and  emollient  baths, 
and  regulation  of  diei  Moderate  exercise  should  be  taken, 
combined  with  the  use  of  alkaline  or  salt  water  baths.  Mild 
laxatives  are  beneficial,  and  spirits,  wine,  and  beer  are  to  be  re- 
frained from.  The  food  should  be  as  nouiishing  as  can  be  digested. 
Tonics,  such  as  quinine  and  iron,  are  also  indicated.  A  stimu- 
lating lotion,  composed  of  muriatic  add  diluted  with  water, 
is  of  use  to  brush  over  the  parts  and  promote  cicatrization. 

Psoiidsis. — Psora  leprosa  or  dry  tetter  is  characterized  by  the 
development  of  irregidarly  formed  patches,  slightly  raised  above 
the  level  of  the  skin,  and  covered  with  thin,  dry,  white  scales. 
The  patches  may  be  distinct,  small,  and  scattered;  or  lai^ger, 
confounded  together,  and  iri*egular;  or  they  may  be  so  extended 


J' 


I 


910        SPBCIAL  PATHOLOGT — ^ECZEBIATOUS  INFLAMlCATIONa 

as  to  make  a  continuous  surface.  Hence  the  names  of  vn 
of  psoriasis.  The  intense  itchiness  and  the  eruption  is  a 
preceded  and  accompanied  by  that  form  of  dyspepsia,  or  im; 
digestion,  in  which  there  is  a  superabundance  of  acidity, 
formation  of  lithates,  and  an  obvious  constitutional  tendei 
gout  Ansemic  persons,  and  those  in  whom  the  circolat 
languid,  with  a  dry  skin,  are  those  in  whom  the  disease  h 
i    ;  valent     Sometimes  it  is  localized  in  patches,  as  on   the 

between  the  shoulders,  the  lips,  the  eyelids,  the  palms  of  the  1 
the  scrotum,  or  the  pudenda.  Sometimes  it  seems  hered 
Intemperance,  the  use  of  highly  salted  food,  fish,  or  im 
tible  substances,  are  apt  to  induce  an  attack.  The  depn 
passions,  anxiety  and  grief,  are  also  often  followed  by  psoricu 
Treatment — Preparations  of  arsenic  are  found  to  be  of 
service  in  this  form  of  eczematous  inflammation.  A  for 
arsenical  remedy  known  as  the  Asiatic  pill  is  recommendc 
Cazenava     Its  composition  is  as  follows: — 

Bt.  Arsenid  Protoxidi,  gr.  L;  Pip.  Nig.,  gr.  xii.;  Pulv.  Acac.,  % 
Aq.  Distill.,  q.  s. — Divide  in  pil.  xii.  vel  xvL     One  pill  to  be 
once,  twice,  or  thrice  daily  after  meals. 

But  it  is  of  the  greatest  importance  that  the  meals  and  th^ 
should  be  regulated.  Small  doses  of  pilulce  hydrarffyri, 
pilulcB  (xdomdcmoa  compoaita,  or  hydrargyra  c.  cretd,  ma 
given  at  bedtime  for  a  few  days,  and  followed  each  moi 
by  a  drachm  of  magnesia,  given  in  combination  with  a 
spoonful  oi  lemon  juice.  The  vascular  excitement  of  the  stoi 
is  best  subdued  by  dilute  hydrocyanic  acid,  in  the  foUo 
formula  (A  T.  Thomson). 

R.  Potassse  Carbonatis,  3«s.;  Succi  Limonis  ReoeiltiBy  Jiv.; 
Hydrocyanici   Dilutis,  TH^iv.;  Vini    SemiDum    Colchici,   HLxv.;  . 
Distillat8e,/3vi.;  vUsce,     Fiat  haiisius  ita;  qvdque  horm  gumendui 

The  tone  of  the  stomach  is  then  to  be  restored  by  small  doc 
bicarbonate  of  potassa,  with  from  twelve  to  fifteen  minims  o 
tincture  of  henbane,  in  a  fluid  ounce  and  a  half  of  the  infusii 
dnchmia.  The  eruption  and  itching  disappear  as  the  mi 
membrane  of  tlie  stomach  and  bowels  return  to  a  healthy  i 
The  diet  should  be  absolutely  free  from  stimulants;  and  1 
baths,  at  a  temperature  of  96**  Fahr.,  used  every  morning  for 
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an  hour,  are  most  serviceable    The  bowels  should  be  regularly 
relieved  by  such  mild  measures  as  the  following  formula  for  pills: — 

Kc  PilulflB  Hydrargyri,  gr.  vi;  Pulveris  Ipecacuanhse,  gr.  vL;  Extracti 
Colocynthidis  Comp.,  gr.  xiL;  Ext.  Hyoscyami,  gr.  zviiL;  misce,  FicU 
pilulas  duodecem,    Stim.  ij.  h.  a.  quotidie  (A.  T.  Thomson). 

Glycenne  and  emollient  lotions  are  useful  local  applications.  I 
have  often  seen  the  itchiness  greatly  relieved  by  the  following 
lotion  of  bitter  almonds  rubbed  night  and  morning  over  the  parts 
affected: — 

B.  Amygdal.  Amar.  Numero,  xx.;  Aquse  Eosse,  5^^-  CorUunde  H 
tere  simul,  dein  cola,  et  adde  Hyd.  Corrosiv.  Sublim.,  gr.  xii.;  Ammonie 
Hydrochloratis,  gr.  xii;  Spt.  Vini  Rect,  Ji. 

PHLEGMONOUS  INFLAMMATIONS. 

Of  the  phlegmonous  inflammations  of  the  skin,  erysipelas  may 
be  considered  the  type.  Its  pathology  has  been  already  described 
(vol.  I,  p.  353). 

NEW  FORMATIONa 

Warty  Disease  of  the  Skin, — Ichthyosis  involves  the  whole 
tissue  of  the  skin,  and  is  characterized  by  the  growth  of  thick, 
dry,  imbricated  scales  of  a  dirty  grey  colour,  resting  upon  a  per- 
fectly uninflamed  surface,  and  never  accompanied  by  pain,  heat,  or 
itching.  It  appears  principally  on  the  external  parts  of  the  limbs, 
round  tlie  joints,  on  the  knee  and  elbow,  on  the  upper  part  of  the 
back,  and  generally  on  those  regions  where  the  skin  is  thick  and 
coarse.  The  disease  is  generally  congenital,  and  lasts  during  life. 
It  may  not  be  strongly  marked  at  the  period  of  birth ;  but  the 
skin  appears  dull,  thick,  and  fretted,  and  the  disease  Is  developed 
as  the  infant  grows  older. 

Treatment — Remedial  measures  are  only  palliative,  consisting 
mainly  of  mucilaginous  and  glycerine  lotions,  with  vapour  baths 
to  mollify  the  roughness.  Potash  solutions  or  other  preparations 
of  potash  are  contra-indicated  as  local  applications. 

Cheloid  or  Keloid. — ^A  tuberculated  growth  or  swelling  of  the 
true  skin,  originally  described  by  Alibert,  subsequently  by  the 
late  Dr.  Addison,  of  Guy's  Hospital,  and  Mr.  Thomas  LoDgmore» 
Professor  of  Military  Surgery  at  the  Army  Medical  SchooL 
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The  keloid  of  Alibert  is  a  fibrous  tumor  of  the  skill 
developed  on  a  cicatrix;  whereas  true  keloid,  as  descri 
Dr.  Addison  and  Mr.  Longmore,  is  a  much  more  extensive 
The  true  keloid  begins  as  a  few  prominent  red  tubercles,  gi 
over  the  sternum — ^whence  it  may  extend  gradually  to  tl 
of  the  body  and  the  back.  The  red  tubercles  gradually  inci 
size,  and  coalesce  into  lai*ger  growtha  These  growths  the 
forth  spur-like  processes  on  every  side ;  a  slight  puckering 
healthy  skin  surrounds  the  marginal  limits  of  the  bases 
tumors,  and  marks  the  advance  of  the  disease.  The  spread 
I  disease  is  very  slow  and  gradual,  extending  over  months  ar 

years.  Intense  itching  and  irritation  accompany  its  ai 
more  particularly  when  warm  in  bed  at  night,  or  duri 
weather.  Continued  cold  causes  the  growths  partially  to 
pear,  leaving  an  old  cicatrix-like  condition  of  the  skin  {Afed 
Tmns.y  1863). 

Treatment  is  not  yet  defined ;  but  the  history  of  the  i 
points  to  cold  applications  and  tonic  remedies  as  the  basi 
rational  treatment. 

MoUuscum. — ^This  disease  consists  of  numerous  small  tub 
varying  in  size  from  that  of  a  pea  to  a  pigeon's  egg.  Thi 
round,  fiat,  and  irregular  in  shape,  and  sometimes  seated 
broad  base,  or  attached  to  a  peduncle.  They  grow  very  s 
and  may  last  through  life,  occurring  chiefiy  on  the  fact 
neck,  but  may  cover  the  whole  body.  Writers  are  not  agn 
to  the  true  nature  of  this  disease.  A  contagious  variety  has 
described  by  Bateman,  Carswell,  Dr.  John  Thomson,  am 
Robert  Paterson,  of  Leith,  whose  excellent  and  erudite  ] 
in  the  Edinburgh  Medical  and  Surgical  Journal,  No.  14f 
well  repay  a  careful  study. 

Treatmeift. — ^The  tubercles  of  moUuscum  seem  to  diminish  i 
the  use  of  arsenic.  Sulphate  of  copper,  solid  or  in  strong  sol 
effects  the  destruction  of  the  tumors  with  sufficient  rapidity 
caustic  potass  is  by  far  the  most  speedy  and  efiectual  meth 
cure  (Robert  Paterson). 
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MEDICAL  GEOGRAPHY;  OR,  THE  GEOGRAPHICAL  DIS- 
TRIBUTION OF  HEALTH  AND  DISEASE  OYER  THE 
GLOBE.* 
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CHAPTER  I. 

SCOPE  AND  AIM  OF  THIS  BRANCH  OF  SCIENCE. 

Tms  department  of  the  Science  of  Medicine  treats  of  the  manner, 
and  endeavours  to  investigate  the  conditions  under  which  diseases 
afe  distributed  over  the  world,  or  are  confined  to  certain  district& 
It  embraces  a  consideration  of  topics  which  constitute  the  basis  of 

*  Oar  knowledge  on  this  subject  is  as  yet  only  beginning  to  assume  a  shi^ ;  and 

Hm  limits  of  this  text-book  merely  permit  the  most  faint  outline  to  be  given.    To 

.Alexander  Keith  Johnston,  F.R.S.E.,  the  medical  profSossion  in  this  ooontiy  is 

f^^ebted  for  bringing  the  snl^ect  prominently  forward,  in  a  communication  to 

Epidemiological  Society  of  London,  published  in  their  Transa^ions  for  1S5S, 

25,  and  also  in  his  Physical  Atku  of  N<Uural  Phenomena,  where  his  obeerva- 

]■  at  p.  117  are  illustrated  by  a  map.     "  No  scholar  out  of  the  domain  of  medi- 

e  has  oontribnted  documents  more  valuable  than  these  to  medical  literature." 

at  map  Mr.  Johnston  has  reduced  to  a  scale  suited  to  this  handbook,  and  thua 

erally  permits  me  to  use  it  in  illustration.    The  most  important  works  or  mono- 

iphs  which  have  been  published  on  this  subject  are  Miihry's  Outlines  of  NosO' 

lOffraphy,  in  two  vdnmee;  and  Boudin's  J*raiU  de  Oiographie  et  de  SUUistique 

SdicaUs,  et  des  Maladies  Endimiques,  Paris,  1S57,  2  vols.,  Svo.     A  paper  on 

cclimatioQ  by  Dr.  J.  C.  Nott,  in  a  work  entitled  The  Indigenous  Paces  of  the 

ktrth;   Sir  Alexander  Tulloch's  Army  Statistics;  Marshall's  **  Sketch  of  the 

Geographical  Distribution  of  Diseases,"  in  the  Edinburgh  Medical  and  Surgical 

cumal,  vol  xxxviiL,  p.  330,  and  vol  xliv.,  p.  2S ;  Dr.  A.  S.  Thomson^s  Thesis  <m 

he]  Influence  of  Climate  on  the  Health  and  Mortality  of  the  Inhabitants  </  the 

afferent  Regions  of  the  Olobe,  Edinbnigh,  1S37 ;  and  Sir  Ranald  Martinis  work  on 

she  Influence  qf  Tropical  Climate,  are  the  sonroee  from  which  the  outline  hero 

given  has  been  oom|nled. 
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Hygiology,  and  which  are  of  the  greatest  importance  to  ] 
Medicine,  of  the  utmost  interest  to  Science,  and  of  ine 
value  in  Political  Economy. 

When  the  laws  which  regulate  health  and  disease  am 
human  family  began  to  be  elucidated  by  the  facts  of  j 
geography,  combined  withthose  o{  vital  stcUistics,  this  nev 
of  medical  etiology  was  opened  up.  It  has  been  variously 
Medical  Geography  or  Noso-Qeography. 

Geographical  Distribution  of  Disease-Bealms. — As  the  ph^ 
cal  conditions  of  plants  and  animals  vary  according  to  < 
degrees  of  latitude,  or  rather  with  the  different  lines  c 
temperature  and  moisture  north  and  south  of  the  equate 
the  pathological  characters  of  diseases  differ;  and  races  of ; 
influenced  as  to  health  in  proportion  as  they  migrate  fi 
land  of  their  birth.  It  is  the  ascertained  facts  in  meteoroL 
climatology  of  our  globe  which  will  help  to  explain  the  ge< 
cal  limits  of  particular  diseases,  and  their  regulated  distr 
according  to  atmospheric  temperature  and  moisture,  the 
and  electricity  of  the  air,  and  the  vegetation  with  which  t 
surrounded.  Such  causes  determine  some  of  the  laws  b^ 
diseases  may  be  geographically  distributed;  but  other  con 
causes  must  also  be  taken  into  account  in  considering  the 
diseases  of  countries.  For  example,  topographical  situati^ 
logical  nature  and  elevation  of  the  soil,  and  state  of  the  veg 
in  short,  physical  ciimate,  generally  and* projierly  so  calle 
bined  with  the  habits  of  the  people,  their  attention  to  j 
hygiene  and  general  sanitary  arrangements,  all  concur  to 
the  diseases  of  certain  countries  with  a  special  charact 
facilitate  or  retard  their  propagation. 

There  are  facts  which  show  that  certain  miasmatic  anc 
diseases  are  so  completely  under  the  influence  of  temperatu 
they  are  susceptible  of  being  arranged  systematically  in  z 
geographical  distribution.  The  diseases  susceptible  of  beii 
classified  are  those  of  a  contagious  type,  which  require  a 
range  of  temperature  and  concurrence  of  physical  conditi 
tlieir  prevalence  and  propagation.  They  are  chiefly  yellou 
plxigue,  typhus  fever,  typhoid  fever,  and  cholera.  The  geogn 
distribution  of  these  diseases  into  zones,  north  and  south 
equator,  appears  to  be  regulated,  in  a  great  measure,  by  r 
degrees  of  temperature  and  humidity  in  the  several  places 
they  prevail  in  America,  Africa,  and  Europe.    The  causes  a 
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diseases,  however,  have  not  been  found  to  be  solely  or  exclusively 
atmospherical,  either  as  r^ards  diseased  actions  being  due  to 
temperature  and  humidity  of  the  air,  or  to  its  relative  daily  and 
annual  states  of  density  and  electricity.  Such  diseases  as  have 
been  mentioned,  and  whose  realms  are  bounded  in  a  great  measure 
by  isothermal  lines,  are  not  only  associated  with  locality,  and  the 
vegetation  produced  by  atmospheric  causes  of  heat  and  humidity ; 
but  they  also  follow  the  physiological  habits  of  the  several 
animal  inhabitants  of  the  different  latitudes.  MalaHous  fevers, 
the  yellow  fever,  plague,  typhus,  and  typhoid  fevers,  have  particu- 
lar climates  or  zones  where  each  predominates,  and  beyond  the 
limits  of  which  the  disease  is  rarely  if  ever  produced,  unless 
change  of  seasons  gives  rise  to  a  state  of  climate  analogous  to  that 
which  is  due  to  the  latitude  and  position  of  these  localities. 

Isothermic  Zones  bear  a  most  prominent  part  in  relation  to  the 
geographical  distribution  of  diseases.  They  connect  the  different 
places  on  the  earth  which  have  the  same  mean  temperature,  and 
which  Humboldt  was  the  first  to  indicate.  InsedyreaXms  have 
been  similarly  indicated  by  Latreille.  The  late  Professor  Edward 
Forbes  described  Iwmozoic  belts  of  marine  life.  Cuvier,  Blumen- 
bach,  Morton,  Latham,  Prichard,  and  others,  have  indicated 
hoTnoicephcUic  zones  or  real/ms  of  men;  and,  following  out  these 
ideas,  we  have  now  the  realms  of  disease  defined  by  Dr.  Miihry 
and  Mr.  Keith  Johnston. 

Realms  of  Disease  and  Description  of  the  Kap. — ^These  zones, 
belts,  or  realms  of  particular  types  of  disease,  thus  marked  out  on 
the  globe  by  these  observers,  are  intimately  associated  with  tem- 
perature, and  may  be  generally  indicated  by  the  regions  of  the 
tropical,  temperate,  and  polar  zones,  distinguished  on  the  map  by 
the  respective  colours  of  brown,  green,  and  blue. 

I.  The  northern  limit  of  the  tropical  zone  unites  with  the 
southern  limits  of  the  temperate  zones,  and  the  lines  of  union  of 
tlie  two  colours  on  the  map  (green  and  brown)  indicate 
Humboldt's  mean  annual  isothermal  line  of  T?"*  Fahr.  or  19* 
Reaumur.  It  passes  through  Cuba  and  Florida  in  America; 
skirts  the  Cape  de  Verd  Islands  to  Africa,  where,  extending  be- 
yond the  usual  limits  of  the  tropics,  it  passes  the  northern  part 
of  the  great  desert  (Sahaia)  below  Algiers,  runs  through  Egypt, 
Northern  Arabia,  and  Persia^  into  China,  where  it  is  lost  in  the 
Pacific  Ocean,  below  the  limits  of  the  northern  tropic.  The  limit- 
ing line  of  this  zone  ascends  somewhat  in  summer,  when  the  sun 
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is  north  of  the  equator;  and  descends  again  in  winter,  wbe 
sun  is'to  the  south  of  it.  To  the  south  of  the  equator  the 
isoihermal  line  (77'')  marks  the  southern  limits  of  the  tn 
diseaae-realm  where  it  joins  with  the  northern  limits  of  the 
temperate  zone.  It  crosses  South  America  near  the  Amazot 
trict,  and  approaching  southwards  in  Africa  towards  the 
crosses  over,  and  embraces  the  northern  half  of  Australia. 
is  the  realm  of  tropical  diseases,  and  is  coloured  brotun  or 
;  *  >'^  map.    The  class  of  diseases  which  characterize  this  realm  ar 

ji|  worst  forms  of  rrudarums  (intermittent  and  remittenf)  ft 

\^  associated   more   especially    with   dysentery,  diarrhaea,   eh 

f  f  ;  indica,  specific  yellow  fever,  hepcdic  affections,  and  their  rei 

Our  summer  and  autumnal  affections,  characterized  by  hili 
ness,  diarrhoea,  and  bilious,  gastric,  or  typhoid  fevers,  appn 
by  the  phenomena  they  express,  the  type  of  the  tropical 
cases.  The  paludal  fevers  of  this  tropical  disease-realm  pn 
in  their  greatest  intensity  in  flat,  low-lying  countries  in 
vicinity  of  marshes,  the  borders  of  lakes,  shores  of  rivers 
of  the  sea,  and  especially  where  the  soil  is  damp  undeme 
and  of  certain  geological  formation.  Sir  Ranald  Martin 
clearly  shown  how  the  various  soils  affect  powerfully  the  t 
perature  and  humidity  of  a  place.  Argillaceous  and  ferrugiii 
soils  appear  in  this  realm  to  be  especiaUy  insalubrioua  ' 
malarious  fevers  of  this  region  make  their  appearance  soon  a 
the  setting  in  of  the  rainy  season,  or  when  overflowed  groui 
such  as  rice-fields,  the  partially  dried-up  beds  and  mouths 
rivers,  or  imgated  plains,  begin  to  dry  up  and  leave  portions 
the  surface  of  the  land,  whose  subsoil  is  constantly  wet,  expo 
to  the  rays  of  a  tropical  sun.  From  such  a  surface  the  beliei 
now  universal  that  a  miasm  (of  the  specific  nature  of  which 
know  nothing)  emanates,  and  acts  as  a  poison  upon  the  bio 
and  is  apt  to  be  developed  under  similarity  of  climate,  seas 
and  soil,  and  to  produce  diseases  whose  symptoms  and  cou 
express  a  constancy  and  similarity  of  type.  The  great  centres 
these  malarious  diseases  in  the  different  continents  are — (1.) 
America — ^the  shores  of  the  Gulf  of  Mexico,  the  West  Im 
Islands,  and  the  northern  portion  of  South  America;  (2.) 
Asia — India,  China,  Borneo,  Ceylon ;  (3.)  In  Africa — the  countr 
round  the  Gulf  of  Guinea  on  the  west,  Madagascar  and  Mosa 
bique  on  the  east,  Algeria  and  the  shores  and  islands  of  t 
Mediterranean  on  the  north. 
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,  The  whole  mortality  within  this  realm  of  disease  amongst 
native  troops  (as  estimated  by  Mr.  Johnston)  is  about  18  per  1,000 
for  all  India,  and  about  75  per  1,000  for  the  more  unhealthy  dis- 
tricts. An  average  mortality  may  therefore  be  stated  of  about  46 
per  1,000  for  the  realm  of  disease  now  under  consideration,  or  4*6 
per  cent,  annually.  This,  however,  is  doubtful;  and  is  probably 
much  above  the  average,  for  native  troops  at  least,  in  India.  The 
total  loss  of  the  native  troops  by  death  and  invaliding  in  twenty 
years,  as  shown  by  Colonel  Sykes,  was  only  37  per  1,000.  The 
mortality  of  European  troops  in  the  same  period  was  5  J  per 
cent.,  but  of  native  troops  under  2  per  cent.  The  mortality  of 
troops  serving  in  India,  on  the  most  recent  authority,  is  over 
69  per  1,000.  Active  disease  and  premature  death  have  been 
such  common  occurrences  in  India,  that  people  have  been  led, 
from  this  very  fact,  to  believe  these  to  be  the  price  which  we 
must  pay  for  the  tenure  of  that  country.  Because  disease  and 
premature  death  were  so  common,  they  ceased  to  arrest  public 
attention,  and  the  causes  of  them,  so  frequently  pointed  out  by 
medical  authorities  in  India,  were  generally  disbelieved  by  the 
home  authorities  when  reported  to  them.  At  last  the  Beport 
of  the  Royal  Commission  on  the  Sanitary  State  of  the  Army  in 
India  has  disclosed  to  the  public  the  real  state  of  the  case,  so 
long  known  to  the  intelligent  but  helpless  medical  officer,  and 
which  had  been  unceasingly  represented  by  such  men  as  Jackson, 
Sir  Ranald  Martin,  Norman  Cheevers,  Morehead,  W.  C.  Maclean, 
and  many  others.  It  has  been  promised  by  the  Minister  in  charge 
of  Indian  affairs  (Sir  C.  Wood)  that  the  sanitary  reforms  and 
improvements  indicated  by  the  Commission  in  their  published 
Report  shall  be  carried  out.  Several  great  measures  advocated 
in  the  Report,  and  most  ably  urged  by  Miss  Nightingale  in  her 
excellent  pamphlet,  How  to  Live  and  not  Die  in  India,  have  been 
carried  out  A  Commission  of  Health  has  been  appointed  for 
each  Presidency,  and  that  for  Bengal  has  already  given  public 
evidence  of  its  zeaL  These  Commissions  have  been  put  into 
communication  with  the  Barrack  and  Hospital  Improvement 
Commission  at  the  War  Office,  which  now  contains  members 
representing  the  Indian  Government;  and  by  this  time  the  Indian 
Commissions  at  the  several  Presidencies  are  in  possession  of  all 
the  more  recent  results  of  sanitary  works  and  measures  which 
have  been  of  use  at  home.  The  condition  of  the  soldier  in  India 
is  being  improved.     The  worst  personal  causes  of  ill-health  to 
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which  he  was  in  former  times  exposed  have  been,  or  are  be 
>|  i^moved.    The  soldiers  are  allowed  and  encouraged  to  coltii 

gardens  and  to  work  at  trades.    The  r^alation  two  drams  h 
been  reduced  to  one,  and  that  one  dram  is  to  be  diluted  with  wa 
VII  <<  But  the  main  causes  of  disease  in  India — want  of  drainage,  w 

%  I  of  water-supply  for  stations  and  towns,  want  of  proper  barm 

and  hospitals — ^remain  as  before  in  all  their  primitive  perfectioi 
The  maximum  intensity  of  dysentery,  yellow  fever,  diaTrrfu 
malarial  fevers,  and  affections  of  the  liver,  is  observed  in  tb 
countries  which  are  situated  under  the  line  of  greatest  anni 
mean  temperature — namely,  82''  Fahr.,  which  is  the  assun 
equator  of  heat  of  the  globe.  This  line  of  greatest  beat  also  int 
sects  the  region  of  the  earth  where  the  greatest  amount  of  wa 
is  deposited  Northward  to  23""  of  north  latitude,  53  per  cent 
all  the  deaths  are  attributable  to  these  diseases.  In  latitude  I 
north,  where  the  greatest  annual  temperature  is  only  77*  Fal 
and  just  where  the  zone  of  the  tropical  disease-realm  meiges  ii 
that  of  the  temperate  realm  of  disease,  these  diseases  cause  abo 
14  per  cent  of  the  whole  mortality.  To  the  southward,  again, 
the  same  latitude — ^namely,  35^  at  the  Cape  of  Good  Hope 
these  diseases  yield  a  loss  of  only  3  per  cent  of  the  whole  death 
II.  The  next  well-marked  realm  is  that  in  which  varied  fbn 
of  coniinued  febrile  disease  take  the  place  of  the  malarious 
pcUudiil  fever  of  the  torrid  zone.  The  region  where  diseases 
this  type  prevail  embraces  realms  to  the  north  and  south 
the  equator  which  may  be  generally  described  as  in  the  noi 
and  south  temperate  zones.  The  southern  boundary  of  t 
northern  realm  corresponds  to  the  northern  boundary  of  t 
tropical  disea^e-realvi,  as  already  indicated  by  the  isothem 
line  of  77^  In  a  northern  direction  it  extends  to  latitu 
60**  north,  and  includes  the  British  Isles,  Norway,  and  Sn 
den;  while  in  America  its  northern  limit  includes  part 
Nova  Scotia  and  Newfoundland.  Its  boundary  line  to  t 
north  passes  from  60°  north  latitude  in  a  south-eastern  din 
tion  on  both  continents,  till  it  gradually  declines  towaids  t 
borders  of  Asiatic  Russia  in  the  Old  World,  and  to  the  distr 
between  Boston  and  Philadelphia  on  the  eastern  shores  of  t 
New,  and  corresponds  nearly  with  the  annual  isotherm 
41**.  In  the  southern  hemisphere  it  embraces  the  southe 
two-thirds  of  South  America,  the  district  of  the  Cape  of  Go 
Hope,  and   the  southern  half  of  Australia.     It  embraces  t 
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most  healthy  regions  of  the  world,  in  which  the  prevailing 
causes  of  ill-health  are  mostly  due  to  the  condensation  of  people 
in  towns,  and  the  insalubrious  and  depressing  conditions  which 
necessarily  arise  from  that  causa  Emanations  from  nuisances 
tend  to  accumulate,  where  mechanical  and  chemical  arrange- 
ments of  a  sanitary  kind  do  not  remove  the  concentrated 
impuritiea  But  where  proper  sanitary  measures  exist  for  the 
supply  of  pure  water  and  free  air,  the  artificial  disadvantages 
insepamble  from  town  life  may  be  greatly  modified  in  their 
influences,  so  much  so,  that  in  our  country  (the  least  unhealthy 
of  all)  the  mortality  may  range  from  1-7  to  3*6  per.  cent  an- 
nually (Reg. -Gen.  Bep.  for  1853,  p.  15).  Nearly  every  type  of 
disease  has  a  representative  in  this  realm;  but,  generally 
speaking,  the  Zymotic  and  Constitutional  diseases  are  the 
classes  which  furnish  the  greatest  mortality.  Typhus  and 
typhoid  fever  prevail  between  the  parallels  of  44**  and  60**  in 
Western  Europe ;  yellow  fever  has  prevailed  on  the  southern 
shores  of  Spain,  the  north-west  coast  of  France,  and  Noi-thern 
Italy;  intermittent  fever  in  the  Netherlands,  Sweden,  and 
Central  Italy,  and  generally  where  marshy,  undrained  lands 
exist.  Small'pox  especially  prevails  where  vaccination  has  not 
checked  its  ravages;  leprosy  and  elephantiasis  prevail  in  Scan- 
dinavia;  jp^Z^ra  in  Italy,  France,  and  Spain;  plica  polonica  in 
Poland  and  Tartary;  and  consumption  and  rheumatism  every- 
where. While,  therefore,  this  temperate  zone  embraces,  on  the  one 
hand,  the  extremes  of  temperature  of  the  torrid  and  the  frigid 
zones  in  the  seasons  of  summer  and  winter,  it  is  also  observed  to 
have  representatives  of  the  types  of  disease  which  prevail  in  both 
these  realms ;  and  according  as  we  approach  its  northern  or  its 
southern  limits,  we  find  that  the  characters  of  disease  become  so 
modified  that  their  types  are  found  so  to  mingle  together  on  the 
confines  of  these  disease-realms  that  the  continued  type  of  febrile 
diseases  peculiar  to  the  temperate  zones  tend,  as  we  approach  the 
tropics,  to  merge  into  and  to  participate  in  those  irregular  inter- 
mittent characters  which  are  peculiar  to  the  type  of  the  tropical 
nudarious  districts.  It  is  only  to  a  limited  extent,  however, 
that  such  modifications  are  found  to  occur;  and  there  are  some 
diseases  which  rarely  tend  to  pass  their  geographical  boundaries 
unless  especially  favoui-ed  by  tropical  identity  of  climate  on 
the  one  hand,  or  teviperate  identity  on  the  other.  Under  the 
former  circumstance  yellow  fever  has  been  met  with  at  Gibraltar, 
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Cadiz,  Lisbon,  St  Nazaire,  and  even  so  fistf'  north  as  Plymo 

Sound  and  Southampton  Water;  and  it  has  also   extended 

America  southwards  beyond  its  usual  limits;  but  so  soon  as 

temperature  SeJIs  below  55''  Fahr.,  the  importation  of  yellow  fie 

into  this  zone,  and  its  persistent  existence  in  it,  becomes  im; 

sible.    Diarrhoea,  also,  and  dysentery  are  apt  to  prevail  during 

summer  and  autumn  months ;  while  under  bad  diet,  defective  t 

tilation,  and  generally  imperfect  sanitary  measures,  contctgrU 

typhus  fever  is  apt  to  be  propagated  in  crowded  localities 

towns,  and  in  huts,  hospitals,  and  barracks,    l^hus  and  typh 

fevers  seem  to  have  their  special  habitation  in  this  zone,  especia 

between  SO"*  and  40**  of  north  latitude,  and  likewise  the  ti 

glandular  plague;    and  which   may  be  occasionally  propagai 

beyond  these  limits  by  a  secondary  and  specific  poison,  gen 

ated  from  human  bodies  and  propagated  by  human  intercoor 

The  zone,  therefore,  which  we  inhabit,  while  it  may  be  said 

exhibit  the  greatest  variety  of  disease-processes   and   types 

disease,  may,  nevertheless,  be  considered  a  highly  favoured  distij 

of  the  globe,  inasmuch  as  the  development  and  progress  of  diset 

and  of  epidemics  are  much  more  manageable,  less  intense,  ai 

on  the  whole  less  fatal,   than  similar  types  of  disease   in  i 

tropical  realm,  or  even  than  they  were  centuries  ago.      Und 

proper  sanitary  regulations  typhus  fever  and  many  other  zymot 

diseases  in  this  country  are  greatly  under  controL      Chole 

may  be   said    to    be    the    only   scourge  which  occasionally, 

an   epidemic,  becomes  rapidly  destructive    to    life.      But,  1 

scientifically    directed    sanitary    measures,    and    the    increaai] 

experience  of  an  enlightened  age,  the  spread  of  the  plague 

this  country  has  ceased.      In  this  realm  "history  records  tl 

existence  of  diseases  of  former  days  now  happily  unknowi 

while    scourges    unknown  to  ancient  times  devastate   model 

populations"  (Pliny,  Sydenham,  Boudin).     In  the  sixteen! 

century  the  Oriental  plague,  "like  the  destroying  angel,  sprei 

its  wings   on    the  blast,"  and  added   to   the  miseries   of  thi 

stormy   and  bloody  time.      Our  physician   poet  tells   us    th 

when  the  fate  of  England  was  about  to  be  decided  on   "Bo 

worth's  purple  field,"  that  plague,  of  most  gigantic  arm, 

'*  EushM  as  a  storm  o*er  half  the  astonished  isle, 
And  strew'd  with  sudden  carcases  the  land." 

Then,  as  now,  our  standing  armies  and  bodies  of  men  coi 
gregated  together  especially  suffered  from  pestilential  disease. 
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80  thinned  the  ranks  of  Henry's  victorious  army  that  few  were 
left  to  see  the  conqueror  crowned  with  Richard's  diadem. 
Asiatic  cholera  may,  now  be  said  to  have  taken  the  place  of 
the  Oriental  plague,  and  it  is  often  no  less  destructive  and  im- 
portant in  its  results — sternly  demonstrating  "how  one  dread 
year  may  perform  the  work  of  ages,  when  the  pestilence  mocks  in 
his  fury  the  slow  hand  of  time." 

III.  To  the  northward  of  this  temperate  zone,  in  the  northern 
hemisphere,  there  is  another  disease-realm,  where  catarrhal 
affections,  influenza,  scurvy,  erysipelaa,  diseaaea  of  the  skin  and 
digestive  organs,  and  various  constitutional  affections  more 
especially  prevail,  to  the  exclusion  of  malarious  febrile  diseases, 
except  on  very  rare  occasions  in  summer,  and  when  cholera  and 
dysentery  may  prevail  This  disease-realm,  in  the  polar  iso- 
thermal zone,  rejoices  in  a  climate  directly  opposite  to  that 
of  the  tropical  zone.  Its  southern  limits  are  the  northern 
boundaries  of  the  previously  defined  region — ^namely,  the  iso- 
thermal line  of  41**  Fahr.,  or  2**  or  3**  of  Reaumur.  Commencing 
on  the  western  coasts  of  North  America  above  Sitka,  it  extends 
southward  across  the  district  of  the  Canadian  lakes,  sinking 
south  and  east  into  Canada  and  Newfoundland  to  Boston  and 
New  York  or  Philadelphia.  Thence  it  continues  north-west 
nearly  on  41**  Fahr.  annual  temperature,  when  it  crosses  to 
Europe,  and  ascends  till  near  the  borders  of  Iceland,  whence 
it  sinks  towards  Norway  and  Sweden,  and,  running  above  St. 
Petersburg  and  Moscow,  crosses  to  Siberia.  Iceland  being  the 
best-known  locality  of  this  district,  Mr.  Johnston  takes  its  pecu- 
liar diseases  as  the  representatives  of  this  realm.  Every  year,  in 
spring  or  in  early  summer,  it  is  visited  by  catarrh;  and  at  short 
intervals  it  is  visited  by  catarrlud  fever — a  true  influenza,  which 
has  usually  a  great  efiect  on  the  mortfdity.  The  majority  of  Ice- 
landers are  said  to  die  before  the  age  of  fifty,  from  asthmatic  or 
catarrhal  affections,  which  are  also  prevalent  in  Greenland  and 
Labrador. 

Dr.  Lawson  has  attempted  to  establish  (see  vol  L,  p.  223)  the 
occurrence  between  1817  and  1836  of  a  series  of  oscillations  of 
febrile  diseases,  following  each  other  over  the  world  with  amazing 
rcgularity.  These  he  attributes  to  a  cause  or  influence  which, 
from  its  extent  and  progressive  character,  he  names  a  "pandemic 
wave/'  to  distinguish  the  influence  from  that  usually  understood 
as  "  epidemic,"  referring  to  a  single  form  of  disease,  afiecting  a 
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limited  space.  Under  the  influence  of  this  pandemic  wa 
believes  that  there  is  a  constant  progressive  tendency  1 
development  of  various  endemic  febrile  diseases  in  the  A 
and  western  parts  of  the  Indian  Ocean,  from  souUi  or  souf 
to  north  or  north-west. 

Many  of  the  facts  and  data  on  which  he  founds  are,  ho^ 
not  sufficiently  trustworthy  to  rest  a  judgment  upon,  and  ii 
cases  are  susceptible  of  a  totally  difierent  interpretation  froi 
which  Dr.  Lawson  has  assigned  to  them.  Although,  the 
his  theory  is  "  not  proven,"  yet  the  expression  of  it  is  calc 
to  do  good,  by  drawing  attention  to  this  view  of  the  subjed 


CHAPTER  II. 

ON  MALARIA  AND  PLACES  KNOWN  AS  MALARIOUS. 

Geographical  facts,  collected  by  medical  writers  from  I 
crates  downwards,  show  that  every  country  is  unhealt 
proportion  to  the  quantity  of  marsh,  or  of  undrained  a] 
soil  it  contains,  the  inhabitants  of  such  districts  dying  of 
the  ratio  of  1  in  20,  instead  of  1  in  38 — ^the  average  mortal 
healthy  countries.  The  connection  of  a  given  class  of  disc 
represented  by  remittent  and  intermittent  fever — ^with  m 
districts  is  now  distinctly  established  and  generally  recogniz 
Ancient  Borne  was  once  the  seat  of  so  many  fatal  epid 
that  the  Romans  erected  a  temple  to  the  goddess  Febris. 
epidemics  were  known  to  arise  from  the  great  mass 
water  poured  down  from  the  Palatine,  Aventine,  and  Tar 
hills  becoming  stagnant  in  the  plains  below,  and  convc 
them  into  swamps  and  marshes.  The  elder  Tarquin  or 
them  to  be  drained,  and  led  their  waters  by  means  of  » 
to  the  Tiber.  These  subterraneous  conduits  ramified  in  ( 
direction  under  the  city,  and  were  of  such  considerable  h 
and  breadth  that  Pliny  terms  them  '*aperum  omnium 
maocimum  suff oasis  montibus  atque  urbe  pensUi  mbterque  \ 
gataf'  and  this  system  of  drainage,  which  was  conti 
as  late  as  the  Caesars  rendered  Rome  proportionably  hei 
and   the   seat  of  a  larger  population  than  has  since   pei 
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been  collected  within  the  walls  of  any  city.  On  the  invasion 
of  the  Goths,  however,  the  public  buildings  were  destroyed, 
the  embankments  of  the  Tiber  ^broken  down,  the  aqueducts 
laid  in  ruins,  the  sewers  obstructed  and  filled  up,  and  the 
whole  country  being  now  again  overflowed,  Rome  once  more 
became  the  seat  of  an  almost  annual  paludal  fever,  as  in  the  times 
of  her  earliest  foundation. 

The  insalubrity  of  the  Pontine  Marshes,  past  or  present,  is 
notorious.  Three  hundred  years,  however,  before  the  Christian 
era,  Appius  Claudius  drained  them,  by  making  canals,  building 
bridges,  and  by  constructing  that  magnificent  road,  portions  of 
which  still  remain,  and  still  bear  his  name.  On  the  invasion  of 
Italy  by  Theodoric,  Csecilius  Decius  gave  a  free  course  to  the 
waters  in  the  neighbourhood  of  Rome,  and  the  re-establishment  of 
these  immense  marshes  was  one  of  the  many  disasters  which 
resulted  from  the  attacks  of  the  Goths  on  Italy.  Their  present 
state  is  such  that  the  Tuscan  portion  of  the  Maremme,  and  indeed 
the  whole  of  that  district,  may  be  said  in  sunmier  to  be  absolutely 
depopulated,  not  a  single  house  retaining  an  inhabitant,  except 
the  guard-houses,  with  a  few  soldiers  and  custom-house  officers; 
and  these  are  relieved  twice  or  thrice  during  the  summer,  with 
the  Maremme  fever  almost  invariably  upon  them. 

Many  districts  in  the  East  and  West  Indies,  in  Pennsylvania, 
and  Continental  Europe,  are  known  to  be  active  in  the  evolution 
of  TYialarioua  influences.  Such  places  are  generally  the  deltas, 
marshy  banks,  and  embouchures  of  rivers,  in  the  plains  extending 
from  the  bases  of  mountain  ranges;  partially  inundated  and  irri- 
gated lands,  or  such  as  are  traversed  by  percolating  streams  or 
canals  in  wooded  districts  termed  jungles;  the  seaboard,  espe- 
cially where  there  is  jungle  or  salt  marsh;  and  in  the  Bengal 
district  the  stations  of  Calcutta,  Chinsurah,  and  Berhampore 
are  highly  malarious  (Martin).  The  woods  and  marshes  of  the 
Sunderbunds,  covering  a  superficies  of  more  than  20,000  miles, 
and  extending  180  miles  south  and  east  of  Calcutta,  composed 
of  marshy  land,  covered  with  forest  and  underwood,  together 
with  the  numerous  embouchures  of  the  Ganges,  are  well-known 
unhealthy  districts.  The  partially  dried-up  marshes  and  beds 
of  rivers  have  too  often  been  fatal  to  our  armies  when  impru- 
dently and  ignorantly  encamped  in  their  vicinity.  In  1810 
the  ])lains  of  Spain,  along  the  course  of  the  Guadiano,  with 
its  *'  lines  of  detached  pools  "  and  its  ravines  always  "  half-dried," 
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could  tell  of  a  fever-stricken  army.  The  pages  of  hisi 
also  remind  us  how  our  British  soldiers  perished  on  tke  \ 
dry-looking,  sandy  plains  of  Walcheren  and  of  Rosendaal  in  1 
and  1809-10.  Our  last  war  with  Russia,  during  the  campaigi 
Bulgaria,  and  especially  at  Varna  in  1854,  furnishes  a  no 
melancholy  record  of  the  sufferings  of  British  troops,  and  iiie  ] 
sistent  pernicious  influence  of  a  residence  in  malarious  district! 

In  China  we  know  of  the  miasmatic  nature  of  the  deltas  of 
Blue  and  the  Yellow  Rivers.  In  Africa  we  know  of  the  2iai8^ 
Orange,  and  the  Zambesa  as  unhealthy  rivera  In  America 
Amazon,  the  Orinoco,  and  the  Rio-del-Norte  are  similarly  d< 
terious.  In  England  we  have  the  fens  of  Norfolk  and  Lincc 
shire  still  a  source  of  disease;  in  short,  there  is  hardly  a  coun 
which  has  not  its  marshy  lands,  so  that  abundance  of  work  exi 
for  chief  commissioners  of  sewers  to  direct  for  good,  where  si 
"heads"  of  "bodies"  exist;  and  the  extent  of  disease  proceedi 
from  marshes  has  been  shown  in  many  places  in  Italy,  Sicily,  a 
Greece  to  be  so  gi*eat  as  to  occasion  more  than  two-thirds  of  I 
average  mortality. 

Bemoval  and  Neutralization  of  Malaria. — Of  towns  that  hi 
been  drained  and  remain  healthy  there  are  many  examples 
ancient  and  modem  history.  Hippocrates  tells  us  that  the  c 
of  Abydos  had  been  several  times  depopulated  by  fever ;  but  1 
adjoining  marshes  having  been  drained,  it  became  healthy.  L 
don,  in  the  time  of  Sydenham,  was  infested  with  epidemic  int 
mittent  fever  and  dysentery,  the  mortality  from  the  former  ale 
averaging,  in  a  comparatively  small  population,  from  one  to  t 
thousand  persons  annually.  In  the  present  day,  owing  to  1 
formation  of  sewers  and  a  general  system  of  drainage,  a  case 
ague  contracted  in  London  is  hardly  known.  Many  other  tow 
both  of  this  country  and  of  France,  as  Portsmouth,  Rochefort,  s 
Bordeaux,  from  being  the  constant  sent  of  paludal  fevers,  hi 
been,  from  the  same  causes,  rendered  in  like  manner  comparativ 
healthy. 

Dr.  Wood,  of  Pennsylvania,  relates  an  interesting  fact  regardi 
the  neutralization  of  miasmatic  effluvia.  He  tells  us  they  are 
some  way  rendered  innocuous  by  the  air  of  large  cities.  This  £ 
is  notorious  in  relation  to  the  city  of  Rome;  and  it  is  abundan 
confirmed  in  the  larger  towns  of  the  United  States,  in  the  nei| 
bourhood  of  which  these  diseases  have  prevailed. 

Nature  of  the  Nozioua  Agent — Thus  the  intimate  connect! 
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between  marshy  districts  and  certain  forms  of  disease  is 
established  by  a  great  amount  of  direct  and  indirect  testimony; 
but  two  questions  still  remain — ^namely,  What  is  the  nature  of 
the  noxious  agent  of  malarious  districts  ?  and  what  circumstances 
are  necessary  to  its  formation  or  extrication?  It  seems  certain 
that  the  deleterious  agent  is  neither  heat  alone  nor  moisture  alone^ 
nor  any  known  gas  extricated  from  the  marsh.  It  cannot  be  heat, 
for  many  of  the  hottest  parts  of  the  West  Indies  are  free  from 
fever.  It  cannot  be  moisture,  for  no  persons  enjoy  better  health 
than  the  crews  of  dean  ships  at  sea^  even  when  cruising  in  tropical 
climates,  as  long  as  they  have  no  communication  with  the  land. 
While  carbonic  add,  azote,  oacygen,  or  carbureted  hydrogen,  the 
gases  collected  by  stirring  the  bottom  of  marshes,  have  all  been 
inspired  without  producing  any  disease  similar  to  paludal  fever,  it 
seems  to  follow  almost  as  a  necessaiy  consequence  that  the  remote 
cause  must  be  a  miasm,  poison,  or  malaria,  whose  presence  is 
solely  detected  by  its  action  on  the  human  body;  and  two  hypo- 
theses have  been  imagined  to  account  for  its  origin; — ^the  one, 
that  it  is  a  product  of  vegetable  decomposition — ^the  other,  that 
it  is  an  exhalation  from  the  earth,  favoured  by  the  conditions  of 
marshiness. 

The  general  evidence  in  favour  of  vegetable  decomposition 
being  the  remote  cause  is,  that  all  countries  are  for  the  most  part 
free  from  paludal  diseases  while  the  crops  are  growing,  and  only 
become  unhealthy  after  the  harvest,  when  large  quantities  of 
vegetable  matters  are  left  on  the  ground  at  the  time  the  rain 
be^s  to  fall.  Marshes  are  in  general  healthy  till  the  summer's 
sun,  or  other  cause,  has  diminished  their  waters,  and  bared  a 
greater  or  less  portion  of  their  bed.  The  part  thus  exposed  almost 
always  contains  a  large  portion  of  vegetable  matters,  which, 
running  into  rapid  decomposition,  generates  the  poison  which 
gives  origin  to  this  class  of  disease;  and  it  is  during  the  periods 
of  the  year  when  the  drying  process  is  in  greatest  activity  that 
unhealthiness  prevails  with  greatest  severity  in  the  East  Indies — 
namely,  before  the  commencement  and  after  the  termination  of  the 
rainy  season. 

*  The  particular  evidence  of  vegetable  decomposition  being  the 
source  of  this  poison  is  of  the  following  nature: — Lancisi  gives  the 
history  of  an  epidemic  which  for  several  summers  infested,  and 
almost  depopulated,  the  ancient  town  of  XJrbs  Vetus,  situated  on 
an  elevated  and  salubrious  part  of  Etruria,  and  which  was  traced 
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to  the  circumstance  of  the  peasants  steeping  their  flax  i 
i  stagnant  water  in  the  neighbourhood  of  the  town.     This 

J  1  was  therefore  prohibited  in  1706,  and  the  epidemic  ce 

^  ;  appear.    The  steeping  of  flax  being  productive  of  paludal 

a  fact  the  knowledge  of  which  is  not  limited  to  Italy; 
ancient  as  well  as  the  new  "  catdumea"  of  almost  all  the  pi 
of  France  have  proscribed  the  steeping  of  flax,  "  la  rouissag 
in  running  waters,  from  the  fear  of  infection.  In  the  Netl 
I  the  same  belief  has  prevailed.     In  July,  1627,  the  King  o 

passed  an  ordinance  prohibiting  the  steeping  of  flax  in  the 
and  canals  of  Flanders.     The  prohibition  may  be  explai 
another  ground — ^namely,  because  the  flax  poisons  the  wa 
kills  the  fish.     In  Ireland,  and  perhaps  also  elsewhere,  a 
flax  in  a  running  stream  is  therefore  forbidden  by  law. 

The  experience  of  the  indigo-planter  is  to  the  same  eflTc 
India,  after  the  colouring  matter  has  been  extracted  fr 
indigo  plant,  it  was  formerly  the  custom  to  throw  the  < 
into  large  heaps  or  masses  in  the  immediate  neighbourhood 
works,  and  which,  at  the  end  of  three  or  four  years,  l 
manure  of  an  excellent  quality.  It  was  found,  however,  tbi 
heaps,  wetted  from  time  to  time  by  the  heavy  rains,  and 
wards  heated  by  the  rays  of  a  burning  sun,  rapidly  decon 
and  at  length  emitted  miasmata,  which  produced  all  the  e£ 
those  extricated  from  the  marsh.  The  workmen  who  live 
and  more  especially  those  to  leewanjl  of  these  masses,  were 
to  be  very  commonly  attacked  by  fever,  chiefly  of  the  rei 
type,  and  similar  to  those  which  prevail  in  the  paludal  disti 
that  country.  This  consequence  is  now  so  well  establishe 
the  most  intelligent  indigo-planters  no  longer  allow  these  hi 
be  formed  either  near  the  works  or  in  the  immediate  neigl 
hood  of  the  cottages  of  their  workmen. 

Ships  also  aflbrd  additional  evidence  of  the  truth  of  the 
thesis  of  vegetable  decomposition  being  the  remote  cause. 
"  Priamus"  frigate  underwent  some  repairs  at  Plymouth  pr 
to  a  voyage  to  the  West  Indies;  but  the  chips  and  sba 
instead  of  being  removed,  were  allowed  to  remain  and  mia 
the  bilge-water  under  the  limber-boards.  On  the  voyaj 
foul  state  of  the  hold  was  indicated  by  the  moi^t  oiTensive  s 
and  at  Antigua  a  fever  broke  out  which  daily  destroyed  in 
ing  numbers.  The  true  cause  was  not  yet  suspected,  i 
voyage  was  undertaken  with  a  view  of  mitigating  the  cab 
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but  without  success.  The  ship  at  length  returned  to  Antigua, 
where  the  state  of  the  hold  was  examined,  and  of  the  effect  pro- 
duced by  this  proceeding,  Mr.  Hartle,  one  of  the  medical  officers 
present,  gives  the  following  account: — ^When  the  limber-boards 
were  removed,  the  effluvium  surpassed  everything  he  had  before 
experienced.  A  boatswain  looking  into  the  hold  fainted,  and  after- 
wards passed  through  a  formidable  attack  of  fever.  Every  in- 
dividual present  likewise  suffered  from  fever,  and  Mr.  Hartle 
himself  suffered  from  a  slight  indisposition.  Although  the  frigate 
had  only  been  six  months  from  England,  four  large  mud-boats  of 
filth  were  removed  from  her.  The  filth  lay  nine  inches  thick  in 
the  hold.  Even  the  negroes  employed  in  removing  this  mass  were 
obliged  to  go  on  deck  occasionally,  so  insufferable  was  the  stench; 
and  three  of  them  had  the  characteristic  disease.  The  after- 
magazine,  immediately  under  the  gun-room,  was  found  in  the 
worst  state,  and  this  accounted,  in  tiie  opinion  of  Mr.  Hartle,  for 
every  officer's  servant,  and  every  servant  of  the  gun-room  mess, 
having  suffered.  Several  cases  occurred  afiier  the  removal  of  the 
crew,  in  consequence,  as  it  was  discovered,  of  the  men  having 
gone  on  board  clandestinely.  The  ship  having  been  cleansed 
and  thoroughly  purified,  the  general  health  of  the  crew  was 
restored,  and  on  their  returning  on  board  continued  good. 

All  intertropical  regions,  where  the  nature  of  the  locality 
admits  only  of  a  rice  cultivation,  are  well  known  to  be  unhealthy. 

These  facts  render  it  highly  probable  that  the  noxious  agent 
must  be  a  product  of  vegetable  decomposition,  changed  from  a 
fixed  to  an  aeriform  state,  and  evolved  in  the  lower  regions  of  the 
atmosphere.  But  it  must  be  admitted  that  no  analysis  of  the  air 
has  yet  disclosed  any  immediate  principle  to  which  the  unhealthy 
influence  of  miasms  may  be  ascribed.  The  atmospheric  air  col- 
lected at  the  embouchure  of  the  Valtelline — a  country  where  it  is 
impossible  to  sleep  without  being  attacked  with  fever — gives,  on 
analysis,  the  same  constituent  parts  and  proportions  of  gases  as 
that  collected  at  the  summit  of  the  Alps,  or  in  the  narrowest 
streets  in  London.  Moscati  has  condensed  the  exhalations  of  the 
marsh  as  they  arose,  by  means  of  glass  globes  filled  with  ice ;  but 
those  experiments  have  not  led  to  any  discovery,  nor  have  they  in 
the  least  degree  elucidated  the  subject. 

If  we  consider  the  paludal  poison  to  be  a  product  of  vegeiahk' 
ilecomposition,  it  follows  that  heat  and  moistdrey  qvantii 
vegetable  matter,  and  nature  of  the  soil,  though  not  the  m 
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rainy  aeeaom  seldom  &i]%in  tbs  pet&elly  dry  and  m 
Idaadof  B•t%adoe^  toindnos  fiaratiBie  geoenl  mAm 
at  Trinidad,  wboi6  asotml  porlions  are  deKsibed  m 
swamp,  and  wbet^  it  rnin^  nine  months  in  tke 
moaitnrB  Is  a  preseivattre  from  dckneas;  fiir 
tains  fidl  only  e^bt  months  in  the  year 
swaxEips  beoome  diy  and  faaisd  to  tbe  son,  and 
of  the  worst  kind  me  suie  to  make  their 
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overflowed  Ibeir  banks,  as  tbcne  of  the  Nile^  tlie  B 
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It  is  evident  frtoa  tbeae  data  tbsl  tim  awami^  on  ila 
to  dn*nes6^  is  the  moarm  of  disease  and  death;  wbik  an 
rain  has  a  preserratiTe  power  so  ki^g  as  moialiirs  is  i 
On  the  conttaty,  on  tbe  ridi  and  dry  plaiiia^  nitd  «vn 
hiUs  of  tropical  ooimtrie%  tain  is  the  eanae  not  cmly  of 
deoompositi0%  but  also  of  disease;  while  abaenos  of  miii 
pseserve  health. 

In  estimating,  however^  tbe  dryness  of  a  ecmnt^.  its  m 
appeaianoe  is  often  deceit&L  In  the  j^ars  1748  nml  1 
snmmefs  were  dry,  and  oar  troops  took  np  Ibe  ■'■M^mpi 
Boaendsal  and  Dusteibout  in  Son^  HohaDd.  Tbe  acd 
plscses  is  a  le^el  plain  of  saiid,  with  a  p^ectiy  diy^  i 
where  no  other  regetaUon  esdsted^  or  oonld 
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stunted  heath-plants;  yet  in  both  years  fever  became  epidemic 
among  the  troops  in  each  place.  On  digging  for  water  the  cause 
was  discovered,  for  the  soil  was  found  to  be  saturated  with  water 
to  within  a  few  inches  of  the  surface.  It  is  probable,  therefore, 
that  this  country  was  originally  formed  of  vegetable  and  other 
detritus,  brought  down  by  the  Rhine  and  the  Waall,  and  after- 
wards covered  with  sand  thrown  up  by  the  sea,  and  which, 
heated  by  the  summer's  sim,  became  the  powerful  cause  of  the 
extrication  of  marsh  miasmata.  From  the  exceeding  malignity 
of  the  salt  marshes  it  has  been  supposed  that  a  mixture  of  salt 
and  fresh  water  renders  a  marsh  more  pernicious  than  either  of 
them  alone,  on  account  of  its  destroying  certain  animals  and 
vegetables  that  can  exist  only  in  the  one  or  the  other  medium. 
It  has  been  found,  however,  that  on  coasts  where  these  marshes 
have  been  kept  up  to  one  uniform  level  by  means  of  flood-gates,  the 
surrounding  country  is  healthy;  and  it  has  therefore  been  inferred 
that  the  sickness  produced  is  a  consequence  of  the  perpetual 
alteration  of  the  level  of  the  waters  of  the  marsh,  and  not  owing 
to  the  admixture  of  sea  and  spring  water. 

It  is  probably  owing  to  a  great  excess  of  temperature  that 
rocky  countries,  as  Gibraltar  and  the  Ionian  Islands,  are  so  often 
and  so  severely  attacked  with  malarious  fever.  It  is  on  the 
summits  of  these  rocks  that  springs  arise.  The  slightest  frost 
produces  fissures,  into  which  mould  and  vegetable  matters  in- 
sinuate themselves,  while  the  bare  rock  becomes  heated  to  an 
intense  degree.  Humboldt,  on  ascending  the  Orinoco,  found 
the  station  at  the  great  fall  depopulated  by  fever,  which  the 
natives  attributed  to  the  bare  rocks  of  the  rapids.  He  de- 
termined the  heat  of  these  rocks  to  be  n8'4°  Fahr.,  while  the 
temperature  of  the  air  immediately  around  was  only  78*8**  Fahr. 
Again,  the  rock  of  Gibraltar  is  known  to  be  percolated  with 
water,  so  that  we  can  hardly  conceive  a  more  pestilential  focus  of 
disease  when  the  chemical  causes  necessary  to  the  formation 
of  miasm  are  combined  The  existence  of  paludal  fever  in 
dry  and  rocky  districts,  therefore,  although  it  may  appear 
extraordinary  and  unexpected,  is  not  necessarily  an  exception 
to  the  general  law  of  paludal  diseases  being  generated  by 
miasmata,  the  result  of  vegetable  decomposition.  In  many  hot 
climates  the  most  deadly  sites  for  encampmentB  hfr'vo  1mm(» 
dried-up  beds  of  rivers,  or  their  immediate  yidh 

vou  u.  So 


930  MEDICAL  GEOGRAFHT. 

These  facts  seem,  therefore,  unquestionably  to  prove  tl 
and  moisture,  though  not  the  primary  cause  of  paludal 
;  are  conditions  essentially  connected  with  the  extricatioi 

^    :  noxious  miasmata,'  and  consequently  furnish  a  strong  a€ 

argument  in  favour  of  the  hypothesis  of  vegetable  decom 
generating  the  remote  cause  which  produces  some  m 
diseases.  It  is  certain,  however,  even  when  the  condi 
heat,  moisture,  and  vegetable  matter  most  abound,  that 
diseases  do  not  always  assume  their  severest  forms:  ai 
seems  reason  to  believe  that  differences  of  geological  foi 
by  favouring  or  otherwise  influencing  vegetable  pti^ 
may  variously  affect  the  health  of  countries  similarly 
in  other  respects. 

It  is  perfectly  well  known  that  different  soils  radii 
with  different  degrees  of  intensity,  and  consequently  ar 
the  same  circumstances,  of  different  temperatures,  havi 
different  powers  of  attracting  moisture;  and  possibl 
they  may  have  other  and  more  direct  chemical  affini 
generating  or  attracting  the  paludal  miasm.  Nothing, 
stance,  is  better  determined  in  husbandry  than  that  t 
bonate  of  lime,  mixed  with  the  ordinary  matters  of  a  c 
greatly  forwards  the  processes  of  putrefaction,  so  that  tl 
thus  prepared  is  fit  in  a  much  shorter  time  for  the  f: 
of  manure.  The  causes  which  occasion  this  rapid  dec 
tion  were  investigated  by  Sir  Humphrey  Davy,  who 
tained  that  lands  situated  in  calcareous  districts,  like  th 
Indies,  where  the  surface  is  a  species  of  marl  a  few  inche 
lying  above  limestone  earth,  are  extremely  hot,  and 
moisture  largely.  No  springs,  it  is  well  known,  arise  on 
hills,  the  water  being  unable  to  penetrate  so  impervious 
yet  it  is  of  common  observation  that  the  ponds  on  thoi 
are  always  fulL  The  different  powers  of  absorption  of 
by  different  soils  is  often  well  seen  in  this  country. 
sandstone  and  limestone  hills  of  Derbyshire  and  of  North 
for  example,  may  be  easily  distinguished  from  each  ot 
a  considerable  distance  by  their  different  tints  of  verdu 
grass  on  the  sandstone  hills  being  usuaUy  brown  and  bur 
while  that  on  the  limestone  is  flourishing  and  green.  ^ 
the  difference  in  the  absorbing  powers  of  different  soils  i 
country  is  so  striking  when  the  atmosphere  contains  only 
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part  of  its  weight  of  vapour,  how  much  greater  results  must 
arise  from  this  difference  of  soil  between  the  tropics,  where  the 
atmosphere  contains  three  times  that  quantity,  or  l-21st  part 
of  its  own  weight  of  vapour.  It  appears,  therefore,  there  are 
some  soils  peculiarly  favourable  to  the  decomposition  of  vegetable 
matters,  and  consequently  to  the  more  abundant  extrication  of 
marsh  miasmata;  and  it  is  remarkable  that  those  countries  most 
celebrated  for  paludal  fevers  have  been  found  similar  in  their 
geological  formation  to  each  other,  and  to  those  artificial  condi- 
tions which  most  favour  rapid  vegetable  decomposition. 

The  geological  nature  of  the  soil  is  of  the  greatest  importance 
as  influencing  the  physical  climate  of  a  country  for  good  or  eviL 
The  deleterious  influence  of  ferruginous  soils  has  been  well 
established  by  Sir  Ranald  Martin,  by  analysis  of  soil  from  the 
unhealthy  regions  of  the  west  coast  of  Africa,  from  Hong-Kong, 
and  from  Aracan.  M.  Boudin,  Inspector-General  of  Hospitals  in 
the  French  Army,  speaking  of  the  great  importance  of  the 
nature  of  the  soil  in  relation  to  health,  remarks  a  connection 
between  the  geological  nature  of  the  soil  and  certain  pathological 
conditions  of  man.  Thus  the  occurrence  of  goitre  and  cretinism 
in  the  Alps  and  Pyrenees  caused  the  existence  of  the  same  forms 
of  disea.se  to  be  predicated  and  foreseen  in  the  Himalayas  and 
Cordilleras;  and  experience  has  verified  the  induction.  Under 
a  dissimilar  geological  constitution  the  forms  of  disease  are 
seen  to  differ  entirely  at  the  mouth  of  the  Po  from  those  of 
the  Arno;  so  we  can  predict  a  similar  difference  between  the 
easteim  and  western  coasts  of  America,  and  affirm  safely  the 
rarity  of  miasmatic  fevers  at  the  granitic  embouchures  of 
the  Simpson,  the  Columbia,  the  Oregon,  and  the  St.  Francis 
rivers  (Martin). 

It  seems  probable,  also,  that  the  volcanic  matters  which  enter 
so  largely  into  the  structure  of  the  West  India  Islands  add  to 
the  intensity  of  the  miasm,  and  thus  cause  the  severest  forms 
of  paludal  diseasa  It  is  perhaps  to  this  cause  that  the  severe 
paludal  fevers  which  occasionally  appear  in  the  rocky  and 
volcanic  countries  of  Europe,  as  Gibraltar,  the  Campagna  di 
Roma,  many  parts  of  Spain,  and  the  Ionian  Islands,  ai*e  partly 
owing.  • 

Of  the  matters  evolved  in  volcanic  eruptionfl^  it  Meiiis  prob*^ 
that  sulphur  is  the  agent  which,  by  its  tMwifj  a* 
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inteniiity  of  the  miasm;  for  that  sabeli 

remarkable  degree  on  the  western  ooai 

beyond  all  others  to  European  settlers 

thirty  and  forty  years,  for  example,  lu 

nheathing  of  a  ship  will  be  as  mocfa  i 

cruise  off   that  coast    as   from  a  sin 

.four  years  in  any  other  quarter.     This 

Lords  of  the  Admiralty  to  send   to  3 

quantity  of  sea-water  drawn  between  i 

off  that  coast;   and  that  celebrated  d 

contains  a  considerable  quantity  of  sul[ 

either  from  a  soil  having  a  volcanic  orij 

{losition  of  the  sulphates  contained  in 

aceous  matters  arising  from  the  deco 

quantities  of  v^etation  growing  dow 

in  that  country.     If  sulphureted  hyd 

determined   to  be  an  element  increa 

disease,  it  will  be  an  interesting  quest 

as  a  depressant,  or  whether,  by  com) 

augments  its  intensity. 

To  predicate  all  the  &ct8  connec 
is  not  yet  possible;  for  the  variat 
perature,  the  changes  in  the  qua 
electric  fluid,  the  quantity  of  water, 
amount  and  character  of  the  v^etab 
extremely  complicated,  and  one  who 
quantity  or  time  may  occasion  markc 
As  a  general  rule,  however,  it  may  b 
do  paludal  fevers  prevail  to  an  equal 
In  the  winter,  much  of  the  vegetable 
gone  decomposition,  while  the  drym 
diminished  temperature,  are  little  fav 
tion.  When  the  spring,  however,  arr 
the  he<it  of  the  sun  increases,  the  ea 
of  mitigiited  intensity.  In  summer 
decomposition  are  used  up  in  affordin 
ing  crops;  and  this  season,  like  the  w 
But, in  the  autumn,  and  after  the 
when  the  ground  is  covered  with  ^ 
rain  &IIs  in  ton*ents  now  and  again,  £ 
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acquired  its  greatest  intensity,  all  the  conditions  of  the  greatest 
quantity  of  vegetable  matter,  of  moderate  moisture,  and  of  highest 
temperature,  are  united;  so  that  the  season  which  realizes  the 
hopes  of  the  husbandman  is  also  the  period  of  pestilence,  and  of 
his  greatest  danger.  There  are  two  other  facts,  also,  which  are 
too  prominent  to  be  mistaken.  The  one  is,  that  the  miasmata  vary 
greatly  in  intensity  in  different  countries,  and  also  in  different 
parts  of  the  same  country:  again,  the  diseases  they  produce, 
though  annually  endsmic  in  given  districts,  yet  become,  in  certain 
years,  and  from  the  action  of  causes  not  yet  determined,  epidemic. 

In  the  same  countries,  also,  it  is  determined  that  difference  of 
altitude  is  equivalent  to  difference  of  latitude;  and,  as  a  general 
law,  it  may  be  stated  that  in  the  Antilles,  on  the  continent  of 
America,  from  Boston  to  Rio  de  Janeiro,  and  also  on  the  continents 
of  Asia  and  Africa,  while  in  the  low  country  severe  remittent 
or  yellow  fever  prevails,  still  in  the  higher  country,  though  imme- 
diately contiguous,  the  type  is  changed  to  intermittent  and  mild 
remittent.  The  interesting  fact  stated  by  Humboldt,  that  the 
vcmiito  prieto  never  appears  on  the  table-lands  of  Mexico,  is 
strictly  in  accordance  with  the  observations  made  in  every  other 
equatorial  part  of  the  world  at  a  similar  elevation  above  the 
level  of  the  sea.  The  circumstance  of  intermittents  passing 
into  remittents,  and  remittents  into  malarious  yellow  fever,  and, 
conversely,  of  remitting  and  malarious  yellow  fever  often  ter- 
minating in  intermittent — ^facts  observed  not  only  in  the  East 
and  West  Indies,  but  on  the  continents  of  America  and  of  Africa — 
demonstrates  a  unity  of  cause  as  firmly  as  the  best<established 
facts  in  medicine. 

That  paludal  diseases,  like  many  diseases  produced  by  morbid 
poisons,  are  annually  endemic,  and  only  occasionally  epidemic,  is 
unquestionable.     A  few  years  ago  intermittent  fever  was  epidemic 
in  particular  districts  in  this  country;  but  of  late  years  the  cases 
of  ague  have  been  comparatively  rare.     In  Demerara  it  has  been 
observed  that  malarious  yellow  fever  is  epidemic  about  every 
seventh  year.     At  Gibraltar,  although  sporadic  cases  of  paludal 
fever  occur  annually,  still  malarious  yellow  fever  is  only  ooct^ 
sionally  epidemic,  but  so  irregularly  that  it  assumed  thftt  A** 
in  1804,  then  in  1810,  again  in  1813  and  in  1814,  •»' 
period  the  garrison  suffered  no  similar  visitatioii  tiD 
physical  causes  on  which  this  greater  virulence  and 
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of  the  disease  depend  are  not  determined.  In  temperate  c 
it  has  been  observed  that  paludal  fevers  have  been  most  pn 
when  a  hot  summer  has  succeeded  a  wet  spring. 

Having  thus  stated  the  general  laws  which  relate  to  the 
\\  III  cation  of  marsh  miasmata,  it  is  now  necessary  to  ascertaii 

limits  within  which  the  poison  issuing  from  its  source  may 
the  human  body. 

Infecting  Distance  of  Miasmata. — As  a  general  law,  the  dai 
infection  is  in  proportion  to  the  proximity  to  a  marsh.  Bui 
are  many  disturbing  causes  which  produce  remarkable 
tions  to  this  law.  These  disturbing  causes  are,  the  est 
surface  which  generates  the  miasmata,  their  intensity,  the 
tion  of  the  wind,  its  foix5e,  the  season  of  the  year,  the  time 
day,  and  the  attracting  influence  of  the  surface  over  whi< 
miasmata  pass.  These  data  are  so  multifarious  that  it  is  i 
sible  to  do  more  than  assign  the  most  general  {acts  in  illust 
both  as  to  the  altitudinal  and  the  lateral  range. 

The  Altitudinal  Eange. — The  Monte  Mario,  which  adjoins  '. 
is,  according  to  Breyslack,  about  165  yards  perpendicular  1 
above  the  Pontine  Marshes,  and  is  extremely  unhealthy.  ! 
which  is  about  230  yards  above  the  level  of  the  same  mi 
is  infinitely  more  salubrious;  while  at  Serre,  340  yards  per 
cular  height,  the  inhabitants  enjoy  an  entire  exemption  fro 
paludal  diseases  which  prevail  below.  In  Italy  it  is  esti 
that  an  altitude  of  1,400  to  1,600  feet  is  necessary  to  asso 
exemption  from  paludal  disease ;  but  in  the  West  Indies, 
the  poison  is  of  so  much  greater  intensity  than  in  Italy, 
estimated  that  an  elevation  of  2,000  to  2,500  feet  is  necesa 
give  a  similar  immunity. 

In  towns  partially  fr-eed  from  marsh  miasmata  by  extc 
drainage,  the  difference  of  a  few  feet  perpendicular  height  i 
an  almost  inconceivable  difference  in  the  liability  of  perse 
paludal  disease.  The  barracks  of  Spanish  Town,  the  capi 
Jamaica,  for  instance,  consist  of  two  storeys,  or  of  a  ground 
and  of  a  first  floor;  but  it  being  found  that  two  men  were 
ill  on  the  ground  floor  for  one  on  the  first  floor,  it  was  at  1 
ordered  that  the  ground  floor  should  be  no  longer  occupied. 
CuUen  remarked  a  similar  result  at  Portobello,  Dr.  Ferguss 
St  Domingo,  and  Sir  Gilbert  Blane  in  the  expedition  to  Walcl 
This  law  is  so  well  understood  in  the  West  Indies  that  in  1 
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rara,  and  in  many  other  parts,  the  houses  are  built  on  dwarf 
columns,  after  the  manner  of  com  stacks,  in  order  that  a  stratum 
of  air  may  be  interposed  between  the  house  and  the  ground.  In 
Rome,  and  in  other  towns  of  Italy,  it  is  also  so  well  known  that 
the  lower  rooms  of  the  houses  are  abandoned,  the  family  occupying 
the  upper  rooms,  as  affording  a  greater  protection  fix)m  the  paludal 
poison. 

The  Lateral  or  Horizontal  Spread  of  marsh  miasmata  is  a  problem 
still  more  difficult  than  that  of  the  altitudmal  ranga  The  least 
complicated  cases  are  those  when  water  alone  intervenes  between 
the  marsh  and  the  recipient  In  the  year  1746-47,  while  our 
troops  lay  in  Zealand,  the  sickness  was  so  great  among  four  bat- 
talions quartered  there  that  some  of  those  corps  had  hardly  100 
men  fit  for  duty,  or  less  than  a  seventh  part  of  a  battalion.  In 
one  corps,  the  Royals,  only  four  men  escaped.  At  the  time,  how- 
ever, of  tliis  remarkable  prevalence  of  fever  on  shore,  Commodore 
Mitchell  8  squadron  lay  at  anchor  between  South  Beveland  and 
the  Island  of  Walcheren,  and  the  fever  raged  at  both  places;  but, 
nevertheless,  in  the  midst  of  all  the  sickness  that  reigned  around, 
the  seamen  were  neither  affected  with  fever  nor  flux,  but  con- 
tinued to  enjoy  perfect  healtL  These  observations  of  Sir  John 
Pringle  were  fully  confirmed  by  those  of  Sir  Gilbert  Blane  during 
the  last  disastrous  expedition  to  Walcheren.  "  I  had,"  says  this 
physician,  "the  opportunity  of  observing  the  extent  to  which  this 
noxious  exhalation  extended,  which  was  found  to  be  less  than  was 
generally  known.  Not  only  the  crews  of  the  ships  in  the  Road  of 
Flashing  were  entirely  firee  from  this  epidemic,  but  also  the  crew 
of  the  guard-ship,  which  was  stationed  in  the  narrow  channel 
between  this  island  and  Beveland.  The  width  of  this  channel  is 
about  6,000  feet;  yet,  though  some  of  the  ships  lay  nearer  to  one 
shore  than  the  other,  there  was  no  instance  of  any  of  the  men  or 
officers  being  taken  ill  with  the  same  disorder  as  that  with  which 
the  troops  on  shore  were  affected.*'  It  appears,  therefore,  that  in 
Europe  the  horizontal  spread  of  marsh  miasmata  over  firesh 
water  is  less  than  3,000  feet.  With  respect  to  the  spread  of  the 
miasmata  over  salt  water.  Sir  Gilbert  Blane  wrote  that  in  tro- 
pical climates  ships  at  a  distance  of  3,000  feet  from  a  swampy 
shore — a  distance  to  which  the  miasmata  did  not  extend  in  Zea- 
land— ^and  even  farther,  were  affected  with  the  noxious  ezbala* 
tious.     Dr.  John  Hunter  considered  a  few  miles  to  be  a  ] 
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interval  for  a  ship  lying  to  leeward  of  a  swamp,  in  order  t^ 
a  complete  exemption  from  the  disease.  When,  howe^ 
swamp  or  other  source  of  the  poison  is  of  small  extent, 
less  space  is  sufficient  to  assure  an  exemption.  In  the  epid 
the  coast  of  Spain,  the  fisherman  living  with  his  family  oi 
his  boat  has  been  rarely  attacked,  though  lying  at  anchor 
shore.  Also,  during  the  late  epidemics  at  Gibraltar,  it  i 
unusual  for  the  richer  inhabitants  to  hire  a  Moorish  vet 
to  live  on  board  in  the  bay;  and  there  was  scarcely  an  i 
of  those  persons  having  been  affected,  though  keeping  u] 
communication  during  the  day,  either  directly  or  indirect! 
the  town. 

The  extent  to  which  the  marsh  miasmata  may  spread  f 
source  over  land  in  a  horizontal  direction  is  a  much  moi 
plicated  question,  on  account  of  the  different  affinity  whid 
the  poison,  or  the  vapour  which  holds  it  in  solution,  has 
many  substances  over  which  it  passes;  for  different  soils  a^ 
,  many  attracting  or  repelling  causes,  tending  to  limit  or 

j  the  spread  of  the  poison.     The  effect  of  trees  in  interoepti 

paludal  poison  is  remarkable,  and  appears  to  have  been  kn< 

>  the  ancients,  who  are  supposed  to  have  surrounded  their  t 

*  with  groves  on  account  of  their  protecting  influenca     Pope 

diet  XIV.  ordered  a  wood  to  be  cut  down  which  separated  ^ 
from  the  Pontine  Marshes,  and,  in  consequence,  for  many  foV 
years  there  raged  throughout  the  whole  country,  and  in 
never  before  attacked,  a  most  severe  and  fatal  fever.     The 
,  effects  were  produced  from  a  similar  circumstance  in  the  en 

of  Campo  Santo.     On  the  contrary,  even  in  the  West  Indie 
I   I  quite  wonderful  how  near  the  marsh  the  planter,  provided 

protected   by  trees,  will  venture  to  place  his  habitation, 
probable  that  the  immunity  arises  from  the  trees   parUj 
I  densing  the  vapour  of  the  marsh,  and  partly,  perhaps,  bj 

giving  an  upward  direction  to  the  current 

Different  soils  also  act  as  attracting  or  repelling  causes 
!   .  affect  the  transmission   of  the  paludal  poison.     The   spo 

instance,  on  which  the  new  National  Dock  and  Arsenal  arc 
was  a  marsh  of  about  700  acres,  and  on  either  side  of  it  ai 
villages  of  Greenhitlie  and  of  Northfleet  The  peculiarity 
is,  that  the  inhabitants  of  these  villages  rarely  suffer 
intermittent  fever,  whilst  those  on  the  hills  beyond  are  g 
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afflicted  with  that  disease.  Dr.  Maton  mentions  a  similar  fact  in 
the  neighbourhood  of  Weymouth,  and  the  same  circumstance  is 
observed  in  the  neighbourhood  of  Little  Hampton  and  the  marshy 
districts  in  Sussex. 

The  different  force  by  which  the  paludal  poison  is  attracted  by 
different  surfaces  has  often  been  observed  in  the  West  Indies. 
Fort  Hildane,  at  Porto  Maria,  Jamaica,  occupies  the  extreme  point 
of  a  promontory  which  projects  considerably  from  the  mainland, 
and  divides  the  bay  into  two  basin-like  recesses.  This  promon- 
tory, which  is  150  feet  above  the  level  of  the  sea,  and  200  feet 
across,  is  so  nearly  perpendicular,  and  so  nearly  alike  in  all  its 
faces,  that  it  has  the  appearance  of  an  artificial  structure  raised 
for  the  defence  of  the  harbour.  It  is  formed  of  pure  carbonate  of 
lime;  and,  looking  at  it  merely  as  a  dry  mass  of  chalk  washed  on 
three  sides  by  the  sea,  we  should  imagine  it  to  be  one  of  the 
healthiest  situations  in  the  West  Indies;  yet,  strange  to  say,  the 
inhabitants  at  its  base,  and  living  on  the  banks  of  a  sluggish 
river  covered  with  mangrove,  are  healthy,  while  the  troops 
tjuartered  on  the  rock  were  so  rapidly  destroyed  by  fever  that 
for  years  past  it  has  not  been  garrisoned.  In  attempting  to 
assign  the  law  which  may  explain  these  varjring  and  often  appa- 
rently opposite  phenomena,  there  is  no  hypothesis  so  satisfactory 
as  that  which  supposes  the  diffusion  of  the  palndal  poison  to 
follow  the  same  laws  as  those  which  govern  the  difhision  of 
vapour  or  dew,  by  which  it  is  held  either  in  a  state  of  solution  or 
suspension,  and  which,  it  is  well  known,  is  variously  attracted 
and  repelled  by  certain  soils  and  the  vegetable  productions  which 
cover  them. 


CHAPTER    III. 

ACCLIMATION,  OR  THE  INFLUENCE  OF  CLIMATE  ON  MAN. 

Definition. — Acclimation  consists  in  "a  profound  change  in 
the  organism,  produced  by  a  prolonged  sqjou^m  in  a  place  wliose 
climxite  is  widely  different  from  that  to  which  one  is  a>ccustomed, 
and  which  has  the  effect  of  rendering  the  individual  who  has 
been  subjected  to  it  similar  in  many  respects  to  the  naJtwes  of 
the  country  (indigenes)  which  he  has  adopted^'  (ROCHOUX). 
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process  takes  place  to  a  certain  extent  so  far  as  some  indi 
are  concerned;  Imt  the  ability  to  become  a^cclimated  is  t 
sessed'  to  the  same  extent  by  all  nations. 

It  is  found  that  the  white  raxies  reach  their  highest  ] 
and  intellectual  development,  as  well  as  most  perfect  hea 
greatest  average  duration  of  life,  above  40**  in  the  iw^este 
45*"  in  the  eastern  hemispheres;  and  whenever  they  e: 
many  degrees  below  these  lines  they  begin  to  deteriorai 
increased  temperature,  either  alone  or  combined  iiv'itfa 
morbific  influences,  incident  not  less  to  change  of  climal 
to  habits  of  life — to  evils  social,  civil,  and  more  or  less  rem 
by  attending  to  the  common  principles  of  sanitary  science. 

The  laws  of  climate  show  that  each  race  of  mankind 
prescribed  salubrious  limits.  All  of  them  seem  to  po 
certain  degree  of  constitutional  pliability,  by  -which  tl 
able  to  bear  to  a  certain  extent  great  changes  of  temp 
and  latitude;  and  those  races  that  are  indigenous  to  ten 
climates  support  best  the  extremes  of  other  latitudes 
inhabitants  of  the  arctic  regions,  and  of  the  tropics,  ] 
certain  pliancy  of  constitution;  but  while  the  inhabits 
the  middle  latitudes  may  emigrate  30^  south  or  30""  nortl 
comparative  impunity,  the  Esquimaux  in  the  one  extrc 
the  Negro,  Hindoo,  or  Malay  in  the  other,  have  no  po^ 
withstand  the  vicissitudes  of  climate  encountered  in  tra^ 
the  70°  of  latitude  between  Greenland  and  the  equator.  T 
races  of  Northern  Europe  below  the  arctic  zone  find  Ja 
Louisiana,  and  India,  to  be  extreme  climates:  and  they  an< 
descendants  are  no  longer  to  be  recognized  after  a  pro 
residence  there.  When  an  Englishman  is  placed  in  the 
beautiful  part  of  Bengal  or  Jamaica,  where  malaria  do4 
exist,  although  he  may  be  subjected  to  no  attack  of  acute  d 
but  may  live  with  a  tolerable  degree  of  health  his  thrc 
years  and  ten,  he  nevertheless  ceases  to  be  the  same  h 
individual  he  once  was ;  and,  moreover,  his  descendants  < 
erate.  He  complains  bitterly  of  the  heat,  and  becomes  tc 
his  plump,  plethoric  frame  becomes  attenuated;  his  blood 
fibrine  and  red  globules;  both  mind  and  body  become  slu 
grey  hairs  and  other  marks  show  that  age  has  come  on  p 
turely — the  man  of  forty  looks  fifty  years  old;  the  a^ 
duration  of  life  is  shortened  (as  shown  in  life  insurance  ta 
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and  the  race  in  time  would  be  exterminated  if  cut  off  from  fresh 
supplies  of  emigrants  from  the  home  country.  The  European 
in  the  Antilles  struggles  with  existence — a  prey  to  fever  and 
dysentery.  He  is  unequal  to  all  labour,  becomes  wasted  and 
wan,  and  finally  perishes.  His  decay  is  premature;  and,  but 
for  the  constant  influx  of  fresh  European  blood,  he  becomes 
rapidly  extinct  as  a  race.  The  European  inhabitants  of  Jamaica, 
of  Cuba,  of  Hispaniola,  of  the  Windward  and  Leeward  Islands, 
have  made  no  progress  since  their  first  establishment  there. 
They  cannot  execute  labour — hence  the  necessity  for  preserving 
and  maintaining  the  black  population.  Their  offspring  are  pale, 
wan,  and  sickly,  and  in  half  a  century  cease  to  be  productive 
(MoRELL,  p.  107).  Our  army  medical  historians  tell  us  that  our 
troops  do  not.  become  acclimated  in  India.  Length  of  residence 
in  a  distant  land  affords  no  immunity  from  the  diseases  of  its 
climate,  which  act  with  redoubled  energy  on  the  stranger  from 
the  temperate  zones.  On  the  contrary,  the  mortality  among 
officers  and  troops  is  greatest  among  those  who  remain  longest 
in  those  climates  (Johnson,  Martin,  Tulloch,  Macpherson, 
Boudin).  Dr.  Macpherson  also  makes  the  significant  remark, 
that  the  small  mortality  among  officers,  compared  with  soldiers, 
in  India  is  due  to  the  greater  facilities  they  enjoy  of  obtaining 
change  of  climate  when  they  fall  sick.  Although  the  constitution 
of  the  man  may  be  so  modified  that  comparative  health  may  be 
retained,  yet  there  is  a  morbid  degradation  of  the  physical  and 
intellectual  constitution.  If,  however,  he  or  his  descendants  are 
taken  back  to  their  native  climate,  they  may  yet  revert  to  the 
healthful  standard  of  their  original  typea  The  good  effects  of 
limiting  the  period  of  service  of  our  troops  in  the  West  Indies  to 
three  years  has  shown  this,  in  sustaining  for  a  greater  period  the 
strength  of  the  regiments,  a  protracted  residence  of  the  European 
regiments  in  India  having  been  followed  by  the  most  disastrous 
results.  "  European  regiments  in  India  have  melted  away  like  the 
spectres  of  a  dream.  A  thousand  strong  men  form  this  year  a 
regiment :  a  year  passes,  and  one  hundred  a/tid  twenty-five  new 
recruits  are  required  to  fill  up  the  broken  column;  and,  eight 
years  having  come  and  gone,  not  a  man  of  the  original  thousand 
remains  in  the  dissolving  corps."  With  regard  to  the  Bombay 
fusilier  European  regiment,  for  instance,  Dr.  Amot  has  shown 
tliat  its  losses  averaged  104  per  1,000  per  annum — a  loss  equiv* 
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lent  to  the  entire  absorption  of  the  regiment  in  nine  y 
seven  months.  In  Bengal,  also,  it  is  an  ascertained  fax 
British  regiment  of  1,000  men  dissolved  entirely  away  ii 
years,  even  in  favourable  times,  and  with  all  the  impro^ 
ditions  of  the  service.  Dr.  Amot's  statistics  show  i 
Bengal  army  lost  annually  9  per  cent  of  its  numbers 
a  total  loss  in  eight  years  of  upwards  of  14<,000  mei 
an  army  of  156,130  men"  (See  Trans.  Med.  Ph.  Society  i 
bay  for  1855;  Indian  Anncds  of  Medical  Science;  and  & 
Review  for  October,  1857;  whence  these  statements  are  qi 
In  the  Statistical  Reports  of  the  Army  Medical  Depart 
which  four  annual  volumes  have  now  been  published, 
years  1859  to  1862  inclusive,  full  information  respect 
health  of  the  army  all  over  the  world  has  been  given 
T.  Graham  Balfour,  F.RS.,  Deputy  Inspector-General  of 
tals,  to  whom  the  science  of  medicine  is  so  largely  i 
in  the  direction  of  "Medical  Geography/'  The  leading  i 
embraced  in  the  following  account  of — 

The  Sickness  and  Mortality  of  British  Troops  at  Differen 

over  the  Olobe, 

I.  In  the  Stations  of  the  United  Kingdom  the  sickness  i 
sented  by  1,025  admissions,  and  the  mortality  by  9*35 
per  1,000  men. 

The  class  of  diseases  which  gives  rise  to  the  largest  pre 
of  cases  is  that  of  Venereal,  by  which  one-third  of 
admissions  into  hospital  is  caused.  Next  to  it  rank  tnic 
diseases,  diseases  of  the  integwmentary  system,  and  disease 
respiratory  system.  Tubercular  diseases,  chiefly  phthisi 
sion  upwards  of  one-third  of  the  whole  mortality,  and  dis4 
the  respiratory  system  stand  next  to  thenu  The  admissi 
tubercular  diseases  average  19  per  1,000,  and  the  death 
the  admissions  by  diseases  of  the  respiratory  system  amoun 
per  1,000,  and  the  deaths  to  147  per  1,000. 

II.  The  Mediterranean  Stations. — 1.  Gibraltar.  The  si 
here  is  represented  by  894?  admissions,  and  the  mortality  I 
deaths  per  1,000  men.  Of  miasmatic  diseases  the  con\ 
fevers  are  the  most  prevalent,  and  at  the  same  time  the  mosi 
The  sickness  from  them  is  represented  by  94  admissions,  ai 
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mortality  by  2  62  deaths  per  1,000  men.  The  causes  of  such 
prevalence  are  represented  to  be — (1.)  Overcrowding — the  space 
in  one  of  the  barracks  having  been,  during  part  of  the  time 
included  in  the  Reports,  only  322  cubic  feet  per  man !  (2.)  Ex- 
posure to  sun-heat;  (3.)  Imperfect  drainage  and  sewerage. 
Diurrhcea,  dysentery,  and  cholera  are  FOUR  times  as  prevalent  as 
among  troops  at  home,  and  occasion  73  admissions,  rheumatiam 
38  admissions,  and  ophthalmia  4>1  admissions  per  1,000  men. 

Venereal  diseases  give  rise  to  nearly  one-fourth  of  the  admissions 
into  hospital 

2.  Malta,  The  sickness  at  this  station  is  represented  by  906 
admissions,  and  the  mortality  by  12*31  deaths  per  1,000  of  mean 
strength.     . 

The  diseases  of  the  miasmatic  class,  in  the  order  of  their  greatest 
prevalence,  are  as  follow: — 

Continued  fever ^  represented  by  188;  ophthalmia,  by  81;  dysen- 
tery and  diarrhoea,  by  73  admissions  per  1,000  men.  Of  these 
diseases  contiMued  fever  has  been  the  most  fatal 

3.  The  sickness  in  the  Ionian  Islands  is  represented  by  807  admis- 
sions, and  the  mortality  by  911  deaths  per  1,000  of  mean  strength. 

The  most  prevalent  diseases  are  continued  fever,  dysentery  and 
diarrhoea,  and  ophthalmia.  The  contvaued  fevers  are  the  fatal  ones. 
Their  prevalence  and  fatal  character  in  Corfu  are  attributed,  and 
apparently  with  justice,  to  the  unhealthy  situation  of  the  Fort- 
Neuf  Barracks,  their  over-crowded  state  and  defective  ventilation, 
and  to  the  generally  insanitary  condition  of  the  town. 

III.  The  Stations  in  British  America. — 1.  In  Bermuda  the  sick- 
ness is  represented  by  637,  and  the  mortality  by  11*79  deaths  per 
1 ,000  of  mean  strength.  Continued  fevers,  dysentery^  and  diarrhoea 
are  the  most  prevalent  diseases,  and  those  of  the  nervous  system 
the  most  fatal,  owing  principally  to  the  number  of  deaths  from 
delirium  tremens,  Bermuda  has  been  visited  at  irregular  intervals 
by  yellow  fever  in  an  epidemic  form,  but  no  cases  of  it  have 
occurred  since  the  commencement  of  the  publication  of  the  Army 
Annual  Reports.     This  year  (1864)  a  deadly  epidemic  prevailed. 

2.  In  A^'ova  Scotia  and  New  Brunswick  the  sickness  is  repre- 
sented by  581  admissions  per  1,000  of  mean  strength,  and  the 
mortality  by  7*43  deaths  per  1,000.  The  most  prevalent  diseases  of 
the  miasmatic  class  are  sore  throat,  influenza,  and  rheumcttism.  The 
tubercular  diseases  are  the  most  fatal,  causing  nearly  one-third  of 
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the  whole  mortality.  Next  to  them  stand  diseases  of  iiie 
tory  organs — chiefly  pneumonia  and  bronchitis, 

3.  In  Canada  the  sickness  is  represented  by  622  admiss 
1,000  of  mean  strength,  and  the  mortality  by  9*07  deaths  pt 

•  jf'  1  j  The  miasmatic  diseases,  in  the  order  of  their  greatest  pre 

are  as  follow: — Dysentery,  diarrh/Ba,  cholera,  representc 
admissions  j76r  1,000  of  mean  strength;  rfveumati87n,hy  2Sp 
sore  throat  and  influenza,  by  26  per  1 ,000;  continued  feveri 
per  1,000;  ophthalmia  by  16  per  1,000.  Accidents^  tu 
diseases,  and  those  of  the  respiratory  system  are  the  chie 
of  mortality;  miasmatic  diseases  (chiefly  comiinued  feve 
those  of  the  nervous  system,  being  next  to  them. 

4.  In  Newfoundland  the  sickness  is  represented  by  98< 
sions,  and  the  mortality  by  672  deaths  per  1,000  of  mean  s 
The  most  prevalent  diseases  are  sore  throat,  infliLenza,  bn 
and  rheumatism. 

5.  In  BHtish  Columbia  the  sickness  is  represented 
admissions  per  1,000  mean  strength,  and  the  mortality  1 
deaths  per  1,000;  but  of  the  eight  deaths  which  occurred 
four  years,  five  were  by  drowning,  and  one  that  of  a  man  fi 
death;  so  that  two  only,  or  in  the  ratio  of  0'36  per  1,000  i 
strength,  were  the  result  of  disease.  Influenza  and  vener 
the  prevailing  diseases. 

IV.  West  Indian  Stations. — 1.  Among  White  Troops  of  the 
ward  and  Leeward  CoTnmaTid  the  sickness  is  represei 
1,112  admissions  per  1,000  of  mean  strength,  and  the  m 
by  10*91  deaths  per  1,000.  The  Tniasmatic  diseases,  arrai 
the  order  of  their  prevalence,  are  as  follow;: — Paroocysmal 
represented  by  282  admissions;  ophthalmia,  by  116;  dyi 
diarrhoea,  cholera,  by  46;  continued  fevers,  by  39;  anc 
mat  ism,  by  26  admissions  per  1,000  of  mean  strength. 
fever  sometimes  prevails.  British  Guiana  is  the  most 
station,  Trinidad  the  most  deadly. 

Among  Black  Troops  the  sickness  is  represented  by  915 
sions,  and  the  mortality  by  2089  deaths  per  1,000  ol 
strengtl).  Miasmatic  and  enthetic  diseases  are  the  most 
lent,  and  tubercular  and  miasmatic  the  most  fatal  The 
matic  diseases,  arranged  in  the  order  of  their  prevalence, 
follow: — Paroxysmal  fevers,  represented  by  94  admissioi 
1,000  of  mean  strength;  rlieumatisiri ,  by  86;  eruptive  fev 
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28;  sore  throat  and  injliienza,  by  27;  ophthalmia^  by  25;  and 
dysentery,  diarrhoea,  and  cholera,  by  18  admissions  per  1,000. 
Tvhercidar  diseases  are  most  fatal  to  this  class  of  troops,  causing 
nearly  one-third  of  all  the  deaths;  next  to  these  rank  diseases  of 
the  respiratory  system,  diseases  of  the  nervous  system,  paroocysfmal 
fevers,  and  dysentery  and  diarrhxxa. 

2.  The  sickness  in  Jamaica  among  White  Troops  is  represented 
by  896  admissions  per  1,000  mean  strength,  and  the  mortality  by 
1408  deatha  The  most  prevalent  of  the  w^ia^matic  diseases  are 
as  follow: — Ophthalmia,  represented  by  117  admissions  per  1,000 
mean  strength;  continued  fever,  by  74;  paroocysntwX  fevers,  by  63; 
dysentery,  diarrhoea,  and  cholera,  by  42;  rheumatism,  by  18;  sore 
throat  and  influenza,  by  9  admissions  per  1,000. 

The  most  fatal  diseases  are  paroxysmal  and  continued  fevers. 

Among  the  Black  Troops  in  Jamaica  the  sickness  is  represented 
by  1,090  admissions,  and  the  mortality  by  28*61  deaths  per  1,000 
of  mean  strength. 

The  most  prevalent  miasmatic  diseases  are  paroccysm^al  fevers, 
represented  by  277  admissions  per  1,000  of  mean  strength;  rheu- 
matism, by  64;  dysentery,  diarrhoea,  and  cholera,  by  24;  con- 
tinued fever,  by  22;  ophthalmia,  by  21 ;  sore  throat  and  injlii^ 
enza,  by  18  admissions  per  1,000. 

Tubercular  diseases  and  those  of  the  respiratory  system  are  the 
most  fatal,  causing  upwards  of  two-fifths  of  all  the  deatha  Next 
to  them  are  paroxysmal  fevers,  and  diseases  of  the  digestive  and 
nervous  systema 

3.  In  the  Bahamas,  among  Blaok  Troops,  the  sickness  is  repre- 
sented by  841  admissions,  and  the  mortality  represented  by  29*08 
deaths  per  1,000  of  mean  strengtL 

Miasmatic  diseases  are  the  most  prevalent,  and  tubercular  the 
most  fatal  The  mortality  is  also  high  from  those  of  the  respira- 
tory system. 

4.  In  Honduras,  among  the  Blaok  Troops,  the  sickness  is  repre- 
sented by  1,164  admissions,  and  the  mortality  by  18*23  deaths  per 
1 ,000  of  mean  strength. 

The  prevalent  diseases  are  mla^maii^.  Skin  diseases  also 
abound,  especially  eczenui,  ulcers,  and  boils. 

V.  West  Afirican  Stations. — I.  In  Sierra  Leone  the  sickness  is 
represented  by  740  admissions,  and  the  mortality  by  29*53  deaths 
per  1,000  of  mean  strength. 
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2.  At  the  Oambia  the  sickness  is  represented  by  978  adn 
and  the  mortality  by  3374  deaths  per  1,000  of  mean  siren 

3.  On  the  Oold  Coast  the  sickness  is  represented  by  624 
sions,  and  the  mortality  by  26*45  deaths  per  1,000  o\ 
strength. 

The  Gamhia  and  Sierra  Leone  seem  to  be  the  most  sick 
the  average  duration  of  the  cases  of  sickness,  and  the  m< 
compared  with  the  admissions,  is  greatest  on  the  Cfold  Coa 

The  most  prevalent  miasmatic  diseases  in  Sierra  Leone 
follow: — 

Paroxysmal  fevers,  represented  by  98  admissions  pe^ 
mean  strength;  rheumatism,  by  56  per  1,000;  dyaente 
diarrhcea,  by  20;  eruptive  fevers,  by  23  per  1,000. 

The  most  prevalent  on  the  Oambia  are: — 

Paroxysmal  fevers,  represented  by  294  admissions  per  1 
mean  strength;  dysentery,  diarrhoea,  i^d  cholera,  by  5Spei 
eruptive  fevers,  by  44  per  1,000;  rheumatism,  by  28  pei 
aphtlcalmia,  by  13  admissions  per  1,000  men. 

The  most  prevalent  on  the  Oold  Coast  are: — 

Dysentery,  diarrhoea,  and  cholera,  represented  by  31  adu 
per  1,000  mean  strength;  rheumatism,  by  26  per  1,000;  o 
mia,  by  19  per  1,000;  paroxysmal  fever,  by  11  admissic 
1,000.  SmalUpox  and  measles  are  sometimes  epidemic 
Ouinea-worm,  among  parasitic  diseases,  holds  a  prominen 
Indeed,  in  1861,  this  affection  was  the  cause  of  one-third 
admissions  into  hospital;  and  it  is  worthy  of  remark  that 
year  not  a  single  case  occurred  among  the  troops  at  Sierra 
and  the  Gambia. 

VI.  St  Helena. — The  sickness  is  represented  by  880  adm 
per  1,000  mean  strength;  the  mortality,  by  11*28  deaths  per 

The  prevalent  diseases  are  dysentery  and   diarrhoea, 
sented  by  104;  continued  fever,  by   124;  ophthalmia^   I 
paroQoysmal  fever,  by  32 ;  rheumatism,  by  26 ;  sore  throe 
influenza,  by  13  admissions  2>«^  1,000  of  mean  strength. 

The  most  fatal  diseases  are  those  of  the  nervous  system, 
cnlar  diseases,  and  continued  fevers.     Intemperance  prevai 
great  extent 

VIL  Cape  of  Good  Hope. — The  sickness  is  represented  b 
admissions  per  1,000  mean  strength;  the  mortality,  by  10-87  i 
per  1,000. 


SICKNESS  AND  MOBTALITT  AT  MILITABT  STATIONa  945 

The  most  prevalent  miasmatic  diseases  are  ophthalmiay  repre- 
sented by  91  admissions  per  1,000  mean  strength;  contimted  fever, 
by  49;  rheumatiam,  by  41;  dysentery,  diarrhoea,  and  cholera,  by 
45;  8ore  throat  and  injluenza,  by  20;  paroxysmal  fevers,  by  9 
admissions  per  1,000. 

The  most  fatal  of  these  diseases  is  continued  fever.  Intemper- 
ance prevails  to  a  large  extent,  and  is  among  the  chief  causes  of 
the  prevalence  of  diseases  of  the  heart  in  this  station  (Nicholson, 
Taylor).  Ocular  and  cardiac  diseases  are  the  cause  of  the  dis- 
charge of  half  the  invalids  from  the  Cape.  The  mortality  by 
diseases  of  the  circulatory  system  amounts  to  1'58  per  1,000  of 
mean  strength  annually. 

VIII.  Island  of  Mauritiiu. — ^The  sickness  is  represented  by  915 
admissions,  and  the  mortality  by  25*04  deaths  per  1,000  of  mean 
strength.  This  ratio  of  mortality,  however,  may  be  considered 
as  above  the  usual  average,  having  been  raised  by  the  pre- 
valence of  a  very  fatal  epidemic  of  cholera  in  1862. — On  the 
average  of  the  three  preceding  years  it  only  amounted  to  17'39 
per  1,000. 

The  prevalent  diseases  are  dysentery  and  diarrhoea,  represented 
by  179  admissions  per  1,000  men;  continued  fevers,  by  68;  spas- 
modic cholera,  by  25;  rheuTnatism,  by  25;  ophthalmia,  by  19; 
sore  throat  and  influenza,  by  10  admissions  per  1,000  men. 

The  most  fatal  diseases  are,  spasmodic  cholera,  dysentery  and 
diarrhoea,  and  continued  fevers, 

IX.  Ceylon. — ^The  sickness  among  White  Troops  is  represented  by 
1,513  admissions,  and  the  mortality  by  23"55  deaths  per  1,000  of 
mean  strength. 

Tlie  most  prevalent  diseases  of  the  miasmatic  class  are,  dysentery ^ 
diarrhoea,  and  cholera,  represented  by  222  admissions  per  1,000 
men;  paroocysmal  fever,  by  121;  ophthalmia,  by  107;  rheurrwiisra, 
by  75;  continued  fever,  by  44. 

The  fatal  diseases  are  dysentery,  diarrhoea,  and  cholera;  diseases 
of  the  digestive  system,  particularly  hepatitis,  tubercular  diseases, 
and  those  of  the  nervotis  system. 

Among  the  Black  Troops  the  sickness  is  represented  by  1,064 
admissions,  and  the  mortality  by  11*97  deaths  per  1,000  of  mean 
strength. 

The  prevalent  diseases  are  paroxysmal  fever,  represented  by  391 
admissions;  continued  fever,  by  60;  ophthalmia,  by  75;  rheuma- 
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tiam,  by  46;  dysentery,  diarrhoea,  and  cholera,  by  56;  e 
fevers,  by  10  admissions  per  1,000  men. 

The  fatal  diseases  are  spasmodic  cholera,  dysentery  am 
rhoea,  and  paroxysmal  fevers, 

Trincomalee  is  the  most  sickly  station.  Ague  prevail 
from  the  marshy  soil  of  paddy  fields  and  cocoi^nut  gardeni 

X.  Australasia. — 1.  Australia  and  Tasma,nia.  The  side 
represented  by  726  admissions  per  1,000  of  mean  strengtl 
a  mortality  of  1551  deaths  per  1,000. 

The  miasmatic  diseases,  in  the  order  of  their  greatest  prei? 
are  dysentery,  diarrhoea,  and  cholera,  represented  by  87  adn 
per  1,000;  rheumatism,  by  61;  contmued  fever,  by  21;  sore 
and  mfluenza,  by  50;  ophthalmia,  by  47  admissions  per  1,0C 

The  most  fatal  diseases  in  this  command  are  the  ttibe 
which  caused  4*67  deaths  per  1,000  of  strength.  Diseases 
circulatory  system  gave  rise  to  2*34;  and  those  of  the  rt 
system  to  2*13.  Of  the  miasmatic  diseases,  continued /evei 
most  fatal,  the  deaths  by  it  amounting  to  1*06  per  1,000 
strength. 

2.  New  Zealand.  The  sickness  is  represented  by  595  adm 
per  1,000,  and  the  mortality  by  13*25  deatha  But  of  iiie 
were  the  result  of  wounds  in  action,  leaving  a  proportion  < 
9*09  per  1,000  resulting  £rom  the  ordinary  contingencies  of  o 
service. 

The  miasmatic  diseases,  in  the  order  of  greatest  prevalen 
ophthalmia,  represented  by  50  admissions  per  1,000  men;  ^ 
tery  and  diarrhoea,  represented  by  44;  rhevm^itism,  by  J 
missions  per  1,000;  sore  throat  and  infiu^tiza,  by  36;  coni 
fever,  by  17;  paroxysmal  fever,  by  8  admissions  per  1,000  ] 

The  most  fatal  diseases  are  those  of  the  tvhercular  class, 
tinued  fever  gave  rise  to  only  -53  deaths  per  1,000  of  the  str 
and  dysentery  and  diarrhoRa  caused  exactly  the  same  propo 

XI.  China. — The  sickness  among  European  Troops  is  repre 
by  1,968  admissions,  and  the  mortality  by  57*81  deaths  per 
The  sickness  among  Native  Troops  is  represented  by  1,724  i 
sions,  and  the  mortality  by  33*53  per  1,000. 

1.  In  Southern  China  the  sickness  among  European  Tn 
represented  by  2,340  admissions  per  1,000,  with  a  mortali 
presented  by  35*49  j^er  1,000. 

The  miasmatic  diseases,  in  the  order  of  greatest  prevalent 


SICKNESS  AND  MORTALITY  AT  MILITARY  STATIONS.  947 

as  follow: — Paroxysmal  feverSy  represented  by  571  admissions 
per  1,000;  continued  fever,  by  236;  dysentery,  diarrtwsa,  by  211; 
ophthalmia^  by  109;  rhefuwaiismy  by  73;  sore  throat  and  injlw- 
enza,  by  16  admissions  per  1,000  men. 

The  fatal  diseases  were  dysentery  and  diarrhoea,  paroxysmal 
continued  fevers,  and  spasmodic  cholera. 

The  sickness  amongst  Native  Troops  in  Southern  China  is  repre- 
sented by  1,286  per  1,000,  and  a  mortality  represented  by  30 
per  1,000.  The  diseases  arranged  in  the  order  of  greatest  pre- 
valence are  as  follow: — Paroxysmal  fevers,  represented  by  603 
admissions  per  1,000  men;  dysentery,  diarrhoBa,  and  cholera,  by 
166;  rheumatism,  by  89;  continued  fever,  by  25;  sore  throat, 
and  influenza,  by  13;  ophihalm^ia,  by  12  admissions  per  1,000 
men. 

The  fatal  diseases  were  dysentery,  diarrhoea,  cho1.fra,  paroxys- 
mal  continued  fever,  and  rheumxttism. 

In  North  China  the  results  are  so  much  affected  by  the  peculiar 
circumstances  of  field  service  in  the  campaign  of  1861,  and  the 
military  operations  around  Shanghai  in  1862,  that  they  would  only 
mislead  if  stated  as  the  effect  of  climate.  In  1861,  at  Tien-tsin, 
19  deaths  were  recorded  firom  sun-stroke  between  the  17th 
and  23d  of  July,  the  TnaximuTn  temperature  during  that  period 
ranging  from  95''  to  108''  Fahr.  in  the  shade — giving  a  maximum 
average  of  104**  6';  and  the  minimum  temperature  ranged  from 
73*^  to  83**  Fahr.  in  the  shade;  the  average  being  79**  2'  (Dr. 
Lamprey).  Information  on  this  important  point  is  exceedingly 
meagre.  The  experience  of  Surgeon  Butler  at  Meean  Meer  led 
him  to  write  that  "when  the  thermometer  ranges  beyond  98* 
Fahr.,  in  crowded  barracks,  cases  of  heat  apoplexy  almont  invaria- 
bly occur."     (See  page  389,  ante.) 

In  1862  cholera  broke  out  in  the  field  force  in  the  neighbourhood 
of  Shanghai,  and  cut  off  58  per  1,000  of  the  strength.  It  also 
attacked  the  small  garrison  left  at  Taku,  and  the  mortah'ty  in  it 
amounted  to  40  per  1,000. 

XII.  Stations  in  India. — Tlie  prevalence  of  sickness,  on  the 
average  of  the  three  years  1860-62,  as  shown  in  the  Army  Medical 
DepaHment  Reports,  is  represented  by  1,81 8  admissions  per  1,000 
mean  strength,  and  the  mortality  is  represented  by  32'45  deaths 
The  relative  sickness  and  mortality  are  distributed  over  the  three 
Presidencies  as  follow : — 
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The  sickness  in  Bengal  is  represented  by  1,944  admissioi 
the  mortality  by  37*43  deaths  per  1,000;  the  sickness  in  ik 
by  1,342  admissions,  and  the  mortality  by  19*82  deaths  p&i 
the  sickness  in  Bombay,  by  1,844  admissions,  and  the  im 
by  271 5  deaths  per  1,000. 

In  all  three  Presidencies  paroocysmal  fevers  form  the  g 
miasmatic  diseases  which  gives  rise  to  the  highest  pro 
of  admissions;  but  in  Madras  these  are  scarcely  one-tl 
prevalent  as  in  Bengal  and  Bombay.  Continued  fevers  a 
common  in  Bengal,  and  dysentery  and  diarrhcea  are  the  c 
the  admission  into  hospital  of  between  150  and  160  p^r  1 
the  strength  in  each  of  the  Presidencies.  Spasmodic  ckoL 
not  only  been  the  cause  of  the  highest  rate  of  mortality 
three  Presidencies,  but  has  been  a  source  of  much 
mortality  in  Bengal  than  in  the  othera  Next  to  i1 
dysentery  and  diarrhoea,  and  after  them  paroocysmcU  /eve\ 

The  lives  wasted  in  India  in  ea^ch  year  of  service  (ao 
to  the  Commissioners'  Report)  appear  to  have  been  gre 
the  Queen's  regiments  than  in  the  Company's  re^menta 
of  the  deaths  take  place  during  the  first  five  years;  a 
numbers  invalided  increase  slightly  in  each  quinquennial 
The  decrement  year  by  year  of  the  force  in  India  has  bee 
that  1,000  efiectives  are  reduced  to  96  men  in  20  years  ( 
by  death  alone,  to  344 — ^by  death  and  invaliding,  to  2' 
death,  invaliding,  and  other  causes,  to  96).  The  mean  1 
service  in  India  has  been  8*6  years,  and  11  recruits  are  n 
annually  to  every  100  men;  and  to  maintain  85,856  men 
annual  recruits  are  required;  and  these  are  reduced  to  lee 
half  their  original  numbers  in  eight  years.  The  half  of  a  i 
army  so  constituted  consists  of  men  who  have  served  les 
six  years;  and  not  more  than  a  fourth  of  the  men  are  v< 
of  ten  years*  standing,  on  whom  the  discipline  and  soliditj 
army  greatly  depends. 

The  Endemic  Diseases  of  India  in  the  order  of  greate 
valence  are  paroxysmal  fevers,  continued  fevers,  dysentery 
rhoeay  rheumatism,  ophthalmia,  spasmodic  cholera,  sore 
and  iiifluema.  Arranged  in  the  order  of  comparative  moi 
the  diseases  are  as  follow : — Spasmodic  cholera,  dysentery 
rhcea,  and  continued  and  paroxysmal  fevers.  These  are  esp 
the  dise^ises  of  the  sultry  plains  of  India 
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The  Fevers  are  especially  the  paludal  fevers;  but  both  typhus 
and  typhoid  fevers  are  now  known  to  occur  in  India. 

The  Dysentery  of  India  is  most  prevalent  in  the  plains  during 
the  hot  and  rainy  seasons;  and  amongst  British  soldiers  it  is 
computed  that  eleven  cases  of  dysentery  occur  to  one  amongst 
the  native  soldiery.  The  cases  of  dysentery  present  "a  spectacle 
01  distress  of  as  pitiable  a  kind  as  can  be  found  in  the  history  of 
human  suffering." 

Diseases  of  the  Liver. — ^No  statistics  can  give  any  idea  of  the 
extent  of  these  diseases;  and  in  acute  inflammation,  so  prevalent 
in  the  plains,  the  danger  to  life  is  imminent' from  the  first,  and, 
in  the  event  of  recovery,  impairment  of  health  more  or  less  per- 
manent is  certain. 

Cholera  is  the  most  acute  of  acute  diseases.  It  seems  to  have 
existed  in  Batavia  as  far  back  as  1 629;  and  it  has  been  known 
to  prevail  as  an  occasional  epidemic  in  India  at  different  years 
and  places  fix)m  1774  to  1817.  Since  then  it  has  been  endemic, 
and  is  a  disease  whose  germs  are  essentially  maintained  in  or 
upon  the  soil  It  annually  recurs  at  many  of  our  large  stations, 
commencing  generally  at  the  beginning  of  the  hot  season,  but 
sometimes  occurring  in  the  rainy  and  cold  season.  Its  greatest 
proclivity  to  propagation  is  amongst,  populations  living  in  low, 
damp,  crowded,  and  ill-ventilated  situations,  especially  if  the 
water-supply  is  impure.  Troops,  both  European  and  Native, 
while  on  the  march,  are  more  liable  to  seizure  by  this  disease; 
and  when  the  attacks  have  occurred  in  cantonments  after  the 
march,  the  prevalence  of  the  epidemic  is  generally  in  proportion  to 
the  length  of  the  m^rch. 

The  annual  rate  of  mortality  among  soldiers  is  10  per  1,000 
in  England;  in  India,  according  to  the  Commissioners*  Report, 
it  is  67  per  1,000  (Bengal),  of  which  58  per  1,000  is  due  to 
zymotic  diseases,  the  fevers  kiUing  17  men  in  1,000;  dysentery 
and  liver  disease,  20;  cholera  and  diarrhoea,  18  men  in  1,000. 
Delirium,  tremens,  catarrh,  syphilis^  rhetmuUism,  and  scu^rvy 
are  much  more  fatal  in  India  than  in  England. 

Nearly  all  the  diseases  fatal  in  India  are  accompanied  by 
profuse  discharges,  with  which  the  air,  water,  linen,   bedding, 
closets,  walls  of  hospitals,  and  barracks  become  mare  or  leoi 
infected;  so  that  the  materiea  morbi  come  into  ec^ 
the  inmates  of  buildings  where  the  disease  pra 
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soldier's  sickness  is  doubled.  As  to  how  fiu:  this  sicknc 
mortality  is  aggravated  by  the  unsanitary  state  of  the  to^ 
the  mode  of  life  in  India,  the  reader  is  referred  to  the  Repot 
Royal  Commission  on  the  Scmitary  State  of  the  Army  in 
and  to  the  second  edition  of  Miss  Nightingale's  pamphlet,  € 
How  to  Live  and  not  Die  in  India. 

As  legitimate  deductions  from  the  preceding  statemen 
following  summaries  of  results  are  here  given: — 


(A.) 


Stationa  of  the  Britifth  Army,  anuigad  in  the  Order 
of  the  G&KATE8T  NnXBBR  OF  Anhuxl  Admiwhowb 
per  1,000  of  Meui  Strength. 


Wmn  Troops. 

1.  South  China,       .... 

2.  Bengal, 

8.  Bombay, 

4.  Geylon, 

6.  Madras, 

6.  Windward  and  Leeward  Command, 

7.  United  Kingdom, 

8.  Newfoundland,    .... 

9.  Mauritius, 

10.  Malta, 

11.  Jamaica, 

12.  Gibraltar, 

18.  St.  Helena,         .... 

14.  Cape  of  Gklod  Hope,    . 

15.  Ionian  Islands,   .... 

16.  Australia^ 

17.  Bermuda, 

18.  Canada, 

19.  New  Zealand,     .... 

20.  NoTa  Soutia,  &c., 

Colonial  Corps. 

1.  South  China,*     .... 

2.  Honduras,t         .... 

8.  Jamaica,t 

4.  Ceylon,^ 

6.  6ambia,t 

6.  Windward  and  Leeward  Command, f 

7.  BahamaSff  .... 

8.  Sierra  Leone,1*    .... 

9.  GoldCoa8t,§       .... 


Adminiooe 

per  1.000 

Meun  Strength. 


2,840 

1,944 

1,844 

1,518 

1,842 

1,112 

1,025 

980 

915 

906 

896 

894 

880 

878 

807 

726 

687 

629 

595 

581 


1,820 

1,164 

1,090 

1,064 

978 

915 

841 

740 

624 


Mortaliftj 

per  1.000 

MeanStvwict 


85-49 
87-4S 
2716 
88-58 
19-82 
10-91 

985 

6-72 
25-04 
12-Sl 
1408 

8-86 
11-88 
10-87 

9-11 
1551 
11-79 

9-07 
18-26 

718 


84-83 
18-8S 
28-61 
11-79 
88-74 
20-89 
89-08 
89-43 
26-45 


*  ABiatios. 

t  Africans  and  Coloured  Creolee. 


t  Cingaleee  and  Nati^  oTlBdla. 
t  African!. 


SICKNESS  AKD  XOBTALTTT  XT  lOUTABT  STATIONS.  951 


(B.) 


Stations  of  the  BritUh  Army,  amafed  in  tbe  Order 
of  the  ORBATnr  Annual  Momtalitt  par  1,000  of 
Mean  Strength. 


EuBOPKAV  Troops. 

1.  Bengal, 

2.  South  China,      .... 

3.  Bombay, 

4.  Mauritiiu,  .... 

5.  Ceylon, 

6.  Madras, 

7.  Australia, 

8.  Jamaica, 

9.  New  Zealand,     .... 

10.  Malta, 

11.  Bermuda, 

12.  St.  Helena,         .... 
18.  Windward  and  Leeward  Command, 
U.  Cape  of  Grood  Hope,  . 

15.  United  Kingdom, 

16.  Ionian  Islands,  .... 

17.  Canada, 

18.  Gibraltar, 

19.  NoTa  Scotia,  ko,, 

20.  NewfoundUnd,  .        .        .        • 

COLOUEID  GOBPB. 

1.  South  China,*    .... 

2.  Gambiist 

8.  Sierra  Leone,f   .... 

4.  BahamaSft         .... 

5.  Jamaioa,t 

6.  Gold  Coast,t      .... 

7.  Windward  and  Leeward  Command,t 

8.  Hondura8,t        .... 

9.  Ceylon,§ 


Annual 

MortaUty 

per  1,000 

Mean  Strength. 


87-48 

85-49 

2715 

25-04 

23-53 

19-82 

15-51 

1408 

13-25 

12-81 

11-79 

11-28 

10-91 

10-87 

9-85 

9-11 

907 

8-86 

718 

6-72 


84-88 
88  74 
29-58 
2908 
28-61 
26-45 
20-89 
18-28 
11-97 


AdmiaBiom 

per  1,000 

Mean  Strength. 


1,944 

2,840 

1.844 

915 

1,518 

1,842 

726 

896 

595 

906 

637 

880 

1,112 

878 

1,026 

807 

622 

894 

581 

980 


1,820 
978 
740 
841 

1,090 
624 
915 

1,164 

1,064 


•  AaUtioa. 

t  AfWoane  and  Cokrared  Creoles. 


t  Afrioana. 

I  Cingaleee  and  Natiree  of  India. 


Dr.  Balfour's  valuable  repoirts  (at  the  periods  of  their  earlier  appear* 
anoe),  show  at  a  glance  the  great  diversity  in  the  amoant  of  sickness 
and  mortality  to  which  British  troops  were  liable  (in  former  times)  at 
these  stations,  while  serving  in  cor  widely  extended  colonial  possessions; 
and  it  will  be  seen  how  great  has  been  the  reduction,  especially  in  the 
mortality  of  the  troops,  during  the  four  years  comprised  in  the  preceding 
tables,  as  compared  with  the  rates  when  Dr.  Balfour  and  those  with 
whom  he  laboured  first  brought  them  to  the  notice  of  the  Seoretaiy 
of  State  for  War.  Leaving  out  of  consideration  Siena  Leone  as  ir 
extreme  instance  of  unhealthiness.  and  from  whidi  it  has  b« 
expedient  altogether  to  withdi»#  European  troopi^  tlit  tl 
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hospital  have  ranged,  duriDg  the  twenty  years  Babseqaeut  ic 
between  52d  per  1,000  of  the  strength  in  New  Zealand,  and  2,1 
1,000  in  Bombay;  while  the  mortality  has  ranged  between  an  i 
of  II  per  1,000  in  Newfoundland  and  762  per  1,000  in  Bengid 
only,  however,  do  these  great  differences  exist  in  the  amount  of  ■ 
and  mortality  at  different  stations  on  the  average  of  a  series  oi 
but  they  occur  to  as  great  an  extent  in  different  years  upon  Ui 
station.  Thus,  in  the  period  1817  to  1836,  the  sickness  ranged 
Windward  and  Leeward  Command  between  1,512  and  2,365  per 
in  Jamaica,  between  1,389  and  2,423;  in  Ceylon,  between  1,2 
2,895.  At  Gibraltar  it  ranged  between  631  and  1,498;  and  c 
Canada  it  varied  from  847  to  1,409  ;>er  1,000.  But  the  differenoe 
mortality  in  different  years  is  even  more  striking :  thus,  in  the 
ward  and  Leeward  Command  it  varied  between  43  and  162;  in  Ji 
between  61  and  307;  in  Ceylon,  between  34  and  218;  in  Gil 
between  8  and  128;  in  Canada,  between  9  and  48;  and  in  NoTa 
between  7  and  40  per  1,000.  These  £EL0ts  strikingly  illustrate  the 
sity  for  a  prolonged  period  of  observation  to  obtain  a  fair  aven| 
for  great  caution  in  making  deductions  from  observations  eztendin 
limited  periods  and  insufficient  numbers. 

*'  Another  very  striking  £ict  shown  by  Dr.  Balfour's  tables 
great  reduction  which  has  taken  place  during  the  last  twenty  y< 
the  mortality  at  some  of  the  stations — a  result  which  seems  fid 
tributable,  in  a  considerable  degree  at  least,  to  the  removal  of 
causes  of  disease  which  were  brought  to  light  by  the  Statistioal  It 
and  to  the  adoption  of  the  measures  then  recommended  for  imp 
the  health  of  the  troops.  The  most  striking  examples  of  this  are 
found  in  Jamaica,  where  the  deaths  have  fallen  from  an  average  < 
to  60-8  per  1,000;  in  Newfoundland,  from  37 '7  to  11;  in  8t.  £ 
from  25-4  to  12-3;  and  in  Ceylon,  from  749  to  38*6 per  1,000. 

"  But,  with  a  view  to  judge  by  what  measures  the  health  of  the 
was  likely  to  be  improved,  it  was  necessary  to  ascertain  the  diaea 
which  the  sickness  and  mortality  were  attributable.  Abstraots 
accordingly  prepared,  showing  the  diseases  by  which  eveiy  adn 
into  hospital  and  death  had  been  occasioned  for  a  period,  in  most  < 
colonies,  of  twenty  years.  These  were  again  grouped  in  classes^  ax 
results  are  as  follow : — 

**  Fevers  will  be  found  the  greatest  cause  of  mortality  in  Jamaic 
West  Indies,  and  Bermuda,  and,  pnor  to  1837,  in  Ceylon,  Gibi 
and  the  Ionian  Islands.  Diseases  of  the  lungs  have  been  most 
among  the  troops  serving  at  home,  particularly  the  Foot  Guai 
well  as  in  the  West  Indies,  Jamaica,  Bermuda,  Canada,  and 
Scotia;  those  of  the  liver  in  Ceylon  and  India,  and  also  in  Uai 
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and  St.  Helena,  prior  to  1837;  while  diseases  of  the  stomach  and  bowels 
have  been  a  source  of  considerable  mortality  in  India,  Ceylon,  West 
Indies,  Mauritius,  and,  prior  to  1837,  also  at  St  Helena.  A  comparative 
exemption  is  enjoyed  by  the  black  troops  from  the  &tal  forms  of  fever 
by  which  the  white  troops  have  suffered  so  severely;  but  there  is  a  great 
liability  among  them  to  pulmonary  disease  in  the  West  Indies  and 
Jamaica.  A  comparison  of  the  rates  of  mortality  prior  and  subsequent 
to  1837  shows  that  the  improvement  in  the  health  of  the  troops  has 
been  attributable  to  different  causes  in  different  colonies.  Thus,  in  the 
West  Indies  and  St  Helena  it  has  shown  itself  chiefly  in  the  reduction 
of  deaths  by  diseases  of  the  botcels ;  in  Jamaica,  Gibraltar,  and  the 
Ionian  Isles,  by  /evers;  and  in  Ceylon  and  Bermuda,  by  both  these 


''The  influence  of  age  upon  mortality  in  the  army  is  a  question  of 
much  importance  with  reference  to  the  expediency  of  exacting  from  the 
soldier  a  long  continuous  service  in  our  colonies,  or  of  shortening  that 
service,  and  by  frequent  relie&  affording  him  change  of  climate. 

''The  most  striking  feature  in  this  particular  is  the  rapidly  progressive 
increase  in  the  mortality  with  advancing  years  in  tropical  climates — a 
result  completely  at  variance  with  the  prevalent  opinion  of  the  advantage 
of  long-continued  residence  in  such  climates,  and  of  much  importance  in 
determining  the  question  of  fr^ueiit  reliefs." 

Although  military  statistics  may  not  be  proper  criteria  of  the 
healthiness  of  a  place,  nor  of  the  diseases  affecting  the  civil  com- 
munity; yet  the  information  is  of  great  value,  and  the  following 
tables,  kindly  prepared  for  this  edition  by  Dr.  T.  Q.  Balfour,  F.RS., 
show  at  a  glance  the  sicknesa  and  mortdlity  of  the  British  army 
at  all  the  stations  occupied  by  it,  and  the  classes  of  diseases  by 
which  sickness  and  mortality  are  caused;  and  if  compared  with 
previous  statements  will  show  the  great  reduction  which  has 
taken  place  in  the  amount  of  sickness  and  mortality  compared 
with  former  times: — 
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The  natives  of  this  country  who  are  now  scattered  through- 
out Hindostan  and  the  Indian  Archipelago,  on  both  sides 
of  Africa,  a  few  hundred  miles  north  of  the  Cape,  along  the 
southern  shores  of  the  Mediterranean,  in  the  West  Indies, 
South  America,  and  elsewhere,  also  illustrate  the  necessity  of 
a  change  of  climate  by  their  habita  Few  of  them  ever  return 
to  their  native  land  with  constitutions  unimpaired;  and  in 
no  cases  do  the  British  natives,  whose  means  are  not  abso- 
lutely insignificant,  attempt  to  rear  up  their  children  in  any 
of  those  tropical  regiona  If  they  do  so,  "parents  soon  mourn 
over  the  graves  of  lost  offspring,  or  sigh  on  beholding  the  sickly 
appearance  of  those  who  survive."  Of  them  the  adults,  and 
especially  the  females,  suffer  under  hourly  increasing  morbific 
influence,  and  are  destined  at  length  to  succumb,  far  within  the 
average  limits  of  longevity  that  would  have  been  accorded  them 
by  any  assurance  agency  in  England.  On  the  contrary,  when 
means  permit,  every  sacrifice  is  made  by  parents  in  India,  under 
the  name  of  " education"  to  send  their  children  homeward,  that 
their  constitutions  may  become  retempered  before  they  are  once 
more  exposed  to  deleterious  intertropical  influencea  It  is  a  signifi- 
cant fact,  says  Nott,  on  whose  authority  these  statements  are  made, 
that  the  oldest  purely  English  regiment  in  India,  the  "  Bombay 
Tufts,"  notwithstanding  that  marriages  with  British  females  are 
encouraged,  has  never  been  able,  from  the  time  of  Charles  II.  to 
the  present  hour,  to  rear,  from  births  in  the  corps,  boya  enough 
to  supply  its  musical  band  with  drummers  and  fifers.  The  same 
rule  holds  good  with  the  Dutch  in  Batavia  and  other  Indian 
islands.  In  Algeria,  also,  the  French  are  beginning  to  find  out 
that,  unless  the  indigenous  Arab  or  Kabyle  will  plough  the  fields 
for  them,  colonization  is  hopeless  (Boudin).  At  Madagascar  the 
Frenchman,  and  at  Sierra  Leone  the  Englishman,  die  off  in  any 
prolonged  attempt  at  colonization  (Bryson).  With  the  Negro 
races  the  same  phenomena  are  observed  The  Negro  is  evidently 
killed  by  cold.  He  is  the  native  of  the  hottest  region  of  the 
globe,  where  he  goes  naked  in  the  scorching  rays  of  the  sun,  and 
can  lie  down  and  sleep  on  the  ground  in  a  temperature  of  150** 
Fahr;  but  if  removed  from  such  latitudes  to  places  beyond  40** 
north,  he  steadily  deteriorates,  and  ultimately  becomes  exter- 
minated. The  statistics  of  New  England,  New  York,  and  Fhik- 
delphia  prove  this,  where  the  mortality  is  doilb'* 
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white  population  (NoTT).  The  acclimation  of  the  Negro  fa 
overrated.  Tbey  never,  according  to  Dr.  Nott^  becam 
against  intermittents  and  their  sequelsd  in  Americaw 

There  is,  however,  an  acclimation,  although  an  imperfi 
against  moderately  high  tempemture;  and  it  is  also  equs 
that  persons  who  have  gone  through  this  process,  and  mo 
cially  their  children,  when  grown  up,  are  less  liable  to 
attacks  of  paludal  fevers,  when  exposed  to  them,  than  free 
grants  from  the  temperate  regiona  The  course  of  disea 
fresh  arrivals — ^new-comers — is  more  rapid,  as  a  rule,  ai 
severe 

The  statistics  of  Sir  Alexander  Tulloch  and  Dr.  Graham 
show  very  strongly  that  certain  races  cannot  become  ao 
in  certain  realms,  though  tbey  may  in  others,  &r  remov 
their  original  birthplace.      British  soldiers  and  civilians, 
stance,  enjoy  even  better  health  at  the  Cape  Colony  than 
Britain;  while  the  Negro  in  most  r^ons  out  of  Afiica, 
within  the  tropics,  as  in  the  Antilles,  or  out  of  the  tropi 
Gibraltar,  is  gradually  being  exterminated;  and  "  before  a 
has  passed,  the  Negro  race  will  almost  have  disappeared 
British  Colonies  in  the  West  Indiea"     In  1817  one  of  t 
India  Regiments,  composed  of  Negroes,  was  sent  to  Qibra 
formed  part  of  the  garrison  there  for  twenty-two  men 
mortality  in  it  was  at  the  rate  of  62  per  1,000  of  the 
annually,  or  above  four  times  that  of  the  European  troop 
same  garrison  during  the  same  period  (Balfour).     The  A 
statistics  of  the  Unit^  States  confirm  these  conclusions  ( 
Dk  Bow,  Nott). 

Individuals  of  races  pre-eminent  among  all  others  for 
for  colonization  and  acclimation  are  seen  in  all  parts  of  t1 
combating  successfully  climatic  influences,  mainly  by  i 
themselves,  to  new  conditions,  carefully  regulating  their 
life,  manners,  and  customs,  so  as  to  suit  the  climate  in  wh 
liva  This  is  the  first  and  main  point  to  be  attendc 
attempts  at  acclimation.  Food,  dothing,  and  habits  : 
regulated  so  as  to  conform  to  the  wants  of  the  climate  of  s 
The  Caucasian  races,  particularly  the  Semitic,  exemplific 
Jewish  tribe,  appear  to  be  capable  of  enduring  all,  or  al 
varieties  of  climate  from  Sweden  to  Aden.  The  Oif 
another  remarkable  instance;  but  it  is  difficult  to  say 
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they  should  be  classed  as  Caucasian  or  not.  Probably  they  are 
not,  but  are  Turaniana  Caucasianized  in  language  merely  (Beddoe)  . 

Of  the  European  races  the  most  southern,  who  are  generally 
darker,  seem  to  have  a  wider  range  of  acclimation  than  the  Teu- 
tonic;  and  of  races  not  Oauca^sian,  the  Chinese  appears  to  be 
highly  favoured  in  this  respect.  The  facts  most  fsivourable  to  the 
acclimation  of  the  Teutonic  races  are  the  rapid  multiplication  of 
the  Oerman  Colonies  in  Southern  Brazil,  and  of  the  Cape  Dutch 
in  the  hot  and  dry  interior  of  South  Africa.  It  is  still  doubtful 
whether  our  race  will  not  degenerate  in  Australia,  though  at 
present  it  is  remarkably  healthy  there,  owing  principally  to  the 
absence  of  malaria.  Most  of  the  Dark  races  suffer  greatly  from 
phthisis  when  removed  to  this  country.  Some  of  them  seem  to 
be  inferior  to  the  Negroes  themselves  in  this  respect  (Beddoe). 

In  the  Island  of  Ceylon,  during  a  series  of  years,  the  compara- 
tive ratio  of  mortality  has  been  noted  among  five  different  races 
of  which  the  troops  are  composed;  and  the  following  are  the  sig- 
nificant results,  illustrating  the  statements  now  made  from  the 
Statistical  Report  on  Ceylon,  by  the  late  Sir  Alexander  TuUoch 
and  Dr.  Balfour: — 

Anntuddtftihs 
per  1,000  mai. 

Natives  of  Bengal  and  Madras, 40 

Troops  recruited  on  the  Coast  of  Ceylon, 28 

Malays, 25 

Negro  Troo|>B, 60 

English  Troops, 69 

The  most  minute  and  reliable  information  we  possess  regarding 
the  influence  of  tropical  climates  on  European  races  is  to  be  found 
in  the  Statistical  Reports  of  Colonel  Sir  Alexander  Tulloch  and  Dr. 
O.  Balfour,  the  works  of  Sir  Banald  Martin,  already  frequently 
noticed,  and  lastly,  the  Report  of  the  Royal  Com/mission  on  the 
Sanitary  State  of  the  Army  in  India,  1 863.  A  report  by  the  two 
first-named  writers,  which  includes  the  stations  of  Western  Africa, 
St  Helena,  the  Cape  of  Good  Hope,  and  the  Mauritius,  shows 
that  in  Western  Africa,  on  the  average  of  eighteen  years,  every 
soldier  was  thrice  under  medical  treatment  annually,  and  nearly 
half  the  force  annually  perished;  and  when  the  mortality  was  at 
its  height  three-fourths  of  the  troops  perished  annually.  About 
300  white  troops  were  landed  at  different  times  in  1825,  and  in 
detachments:  nearly  every  one  died,  or  was  shattered  in  constitu- 
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tion;  and  what  is  remarkable,  during  the  whole  of  this 
mortality,  a  detachment  of  from  forty  to  fifty  black  soldie 
2d  West  India  Regiment  lost  only  one  man,  and  had  sel 
sick  in  the  hospital  No  length  of  residence  aodin 
whites  in  Africa;  on  the  contrary,  it  tends  to  their  extern 
;  In  like  manner  it  has  been  shown  that  the  native  troopt 

Bengal  establishment  are  particularly  healthy,  while  the  i 
•  \  English  are  the  reverse.     The  Beport  on  India  sho^wB  most 

\  \  that  much  of  the  sickness  and  mortality  in  that  country  i 

) ',     ]  the  unhygienic  practices  which  prevail,  and  to   the  ur 

\  conditions  which  are  suffered  to  exist,  in  the  towns,  canti 

)  and  bazaars  of  India — ^where  the  causes  of  disease  are  in 

of  absolute  perfection,  but  which  have  been  removed  wii 
success  in  this  country.''  There  can  be  no  acclimation  t 
of  disease;  and  climate,  per  ae,  has  been  made  to  play  th 
a  scape-goat  for  the  neglect  of  sanitary  precautions  ever  t 
set  foot  in  India.  "  Every' eyil  from  which  British  tro< 
suffered  has  been  laid  at  its  door"  (Sir  Charles  Napier) 
The  gloom  that  was  thrown  over  our  Indian  affairs 
mutiny  of  1857,  and  the  disclosures  made  in  the  Repa\ 
Royal  Commimion  on  the  Sanitary  State  of  the  Army  i^i 
have  not  by  any  means  diminished  the  force  of  the  argu 
be  deduced  from  such  lessons,  and  which  are  taught  U£ 
study  of  the  geographical  distribution  of  health  and 
What  was  written  in  the  first  edition  of  this  work  i 
emphatically  written  again.  These  stem  realities  must 
or  another  be  grappled  with  fetce  to  face.  With  the 
provisions  for  the  sanitary  state  of  our  army,  "  the 
distinction  in  India  has  hitherto  been  a  great  grave-g 
a  British  Juggernaut"  But.  as  Miss  Nightingale  justly  c 
"there  is  not  a  shadow  of  proof  that  India  was  create 
the  grave  of  the  British  race.  The  evidence,  on  the  o 
is  rather  in  the  other  direction,  and  shows  that  aU  t 
climate  requires  is  that  men  shall  adapt  their  social  hal 
customs  to  it;  as,  indeed,  they  must  do  to  the  requiren 
every  other  climate  under  heavea"  The  Science  of  Medic 
Sanitary  Science  teAch  us  that  much  may  yet  be  done;  ; 
voice  of  public  opinion  will  insure  that  the  recommenda 
tlie  Commissioners  contained  in  the  Report  be  eventua 
ried  out.     The  great  work  of  civilization  in  India  has  ye 
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commenced.  The  climate  of  the  East  merely  exaggerates  the  causes 
of  disease  which  exist  there,  and  which  have  been  fostered  rather 
than  obviated  by  the  military  econom}'^  of  our  troops.  The  annals 
of  warfare  and  of  campaigns  teem  with  abundant  illustrations 
which  show  that  the  humanizing  influence  of  the  Science  of 
Medicine  is  not  sufficiently  appreciated  by  the  commanders  of 
armiea  Lord  Macaulay,  in  his  History  of  England,  observes  of 
William  Henry,  Prince  of  Orange,  "that  it  was  too  much  the 
habit  even  of  the  most  humane  and  generous  soldiers  to  think 
very  lightly  of  the  bloodshed  and  devastation  inseparable  from 
great  mai*tial  exploits;  and  the  heart  becomes  steeled,  not  only 
by  professional  insensibility,  but  by  that  sterner  insensibility 
which  is  the  eflTect  of  a  sense  of  duty."  From  the  days  of  Nero, 
the  most  ferocious,  to  those  of  Lord  Raglan,  the  most  humane 
commander  that  ever  lived,  this  historical  truth  has  been  suffi- 
ciently verified.  The  suflerings  of  the  soldier  are  apt  to  be  for- 
gotten and  lost  sight  of  in  the  excitement  which  attends  our 
brilliant  martial  achievementa  The  humanizing  influence  of  the 
medical  profession  may  yet  efiect  a  change  for  the  better,  when  it 
enjo3's  a  higher  position  in  the  organization  of  the  army  than  it 
has  hitherto  done ;  when  a  high  standard  of  professional  education 
is  demanded  of  the  student  of  medicine  who  would  enter  the  ser- 
vice ;  when  the  head  of  the  medical  department  of  the  army  shall 
have  a  higher  official  position  than  has  yet  been  accorded  to  him ; 
and  when  the  head  of  the  medical  department  of  the  army  in  the 
field  shall  have  a  seat  in  those  Councils  of  War,  and  a  voice  in 
that  assembly,  where  the  sanitary  position  of  an  army  is  always 
in  danger  of  being  compromised. 

Persistent  Pemicioiu  Influence  of  Kalarioiu  Climates. — Suffi- 
ciently authenticated  examples  are  now  on  record,  which  prove 
the  persistent  pernicious  influences  of  malaria,  both  on  races 
of  mankind  and  on  bodies  of  men  subjected  to  their  influences 
for.  periods  of  time  beyond  six  or  eight  weeks,  and  especially 
during  a  temperature  above  60^  It  is  known  that  after  the 
Walcheren  expedition  our  troops  continued  to  suffer  from  palu- 
dal fevers  for  five,  six,  eight,  and  eleven  months  after  their 
return  to  this  country,  although  located  in  as  salubrious  quarters 
as  could  be  procured  for  them.  M.  Boudin,  also,  in  his  Lettres 
8ur  VAlgeriCy  fully  [shows  the  persistent  pernicious  influence 
of  paludal  poison  on  the  French  and  English  oolonistB  tbeni. 
During  the  recent  war  against  Russia  the  perusteni  j^ 
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influence  of  the  residence  of  the  troops  in  Bulgaria^ 
period  of  three  of  the  hottest  months  of  the  year,  con 
make  itself  more  or  less  manifest  throughout  the  whc 
campaign  in  the  Crimea 

The  more  chronic  and  enduring  influence  of  marsh  n 
a  race  finds  abundant  illustration  amongst  the  people  wl 
Campagna,  Maremma,  Pontines,  and  other  insalubrious 
in  classic  Italy;  and  in  France,  in  Forez,  La  Brenne, 
Berry,  Dombfee,  and  La  Bresse.  Every  traveller  in  these 
can  testify  that  the  following  description  by  the  late  1 
Johnson  is  a  faithful  one: — 

"  From  the  mountain  of  Yiterbo  we  have  the  first  glance  of 
spread  Campagna  di  Roma.  The  beautiful  Lake  of  Vico  lies 
feet,  its  sloping  banks  cultivated  like  a  garden,  but  destitute 
tions,  on  account  of  the  deadly  malaria,  which  no  culture  can 
From  this  spot,  till  we  reach*  the  desert,  the  features  of  pc 
wretchedness  in  the  inhabitants  themselves,  as  well  as  in 
around  them,  grow  rapidly  more  marked.  We  descend  upon 
pagna,  .  .  .  but  no  human  form  meets  the  eye  except  the  gi 
of  the  herdsman,  muffled  up  to  the  chin  in  his  dark  mantle,  wi 
and  his  spear — his  broad  slouched  hat  over  the  ferocious  an< 
countenance  of  a  brigand.  As  we  approach  within  ten  mile 
some  specks  of  cultivation  appear,  and  with  them  the  dire 
malaria  on  the  human  frame.  Bloated  bellies,  distorted  feai 
yellow  complexions,  livid  eyes  and  lips, — in  short,  all  the  ay 
dropsy,  jaundice,  and  ague  united  in  their  persona  That  this 
malaria  did  exist  in  the  Campagna  from  the  very  first  fon 
Home  to  the  present  moment  there  can  be  no  doubt. 

"  A  glance  at  the  inhabitants  of  these  districts  shows  thai 
of  disorders  produced  by  the  poison  of  malaria  is  very  extern 
jaundiced  complexion,  the  stunted  growth,  the  stupid  counte 
shortened  life,  attest  that  habitual  exposure  to  malaria  si^  tht 
every  mental  and  bodily  function,  and  drags  its  victim  to  an  « 
Fever  and  ague,  though  two  of  the  most  prominent  features  of 
influences,  are  as  a  drop  of  water  in  the  ocean  when  compare 
other  less  obtrusive  but  more  dangerous  maladies  that  silently 
tually  disorganize  the  vital  structures  of  the  human  fabric 
operation  of  the  deleterious  and  invisible  poison. 

''What  are  the  consequences)  Malarious  fevers;  or,  if 
escaped,  the  foundation  of  chronic  malarious  disorders  is  laid, 
provision  for  future  miseiy  and  suffering.  Compare  the  range 
existence,  as  founded  on  the  decrement  of  hmnan  life^  in 
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England.  In  Rome  a  twenty-fifth  part  of  the  population  pays  the  debt 
of  nature  annually.  In  Naples  a  twenty-eighth  part  dies.  In  London 
only  one  in  forty,  and  in  England  generally  only  one  in  sixty  falls  before 
the  scythe  of  time  or  the  ravages  of  disease*'  (Dr.  James  Johnson). 

Every  page  of  Sir  Ranald  Martin's  classic  work  On  Climate 
goes  to  establish  the  belief  ia  the  degrading  influence  of  the 
Indian  climsite,  where  malaria  prevails,  on  European  constitutions. 
The  slow,  increasing  influence  of  a  fever  which  no  acclimation 
overcomes  maintains  the  high  death-rate ;  and  Twining  also  long 
since  noticed  that,  ** after  careful  inquiry,  he  was  unable  anywhere 
to  find  a  sample  of  the  third  generation  from  unmixed  European 
stock."  Thus  upon  European  colonization,  where  malaria  is  per- 
mitted to  exist,  in  India  "  Nature  has  set  her  ban — a  blighting 
interdiction  " — till  the  progress  of  sanitary  measures  shall  make 
this  fine  country  the  great  garden  of  the  world. 

Montfalcon,  also,  has  been  quoted  by  Morell  as  aifording  a  well- 
marked  general  description  of  the  physical,  intellectual,  and  social 
degradations  due  to  the  virulent  and  poisonous  power  excited  by 
mularia  on  a  race.  "An  inhabitant  of  La  Bi*esse  suffers  from 
birth,  and  exhibits,  from  the  first  days  of  existence,  a  deep  im- 
pression of  the  unhealthiness  of  the  climate.  Scarcely  has  he 
quitted  the  bosom  of  his  nurse  than  he  languishes  and  gets  thin. 
A  yellow  tint  tinges  his  skin  and  eyes,  the  viscera  become 
engorged,  and  he  probably  dies  before  he  has  attained  his  seventh 
year;  or,  if  he  attains  this  age,  he  does  not  live,  but  vegetates: 
he  continues  cachectic  and  oedematous.  Subject  to  putrid  and 
malignant  fevers,  to  endless  autumnal  remittents,  to  passive 
haemorrhages,  to  ulcers  of  the  extremities,  which  heal  with  great 
diflBculty,  the  miserable  being  is  scarcely  able  to  fight  against  the 
diseases  which  convert  his  life  into  a  prolonged  dying.  Having, 
perhaps,  arrived  at  his  twentieth  or  thirtieth  year,  disorganization 
commences,  his  faculties  become  enfeebled,  and  generally  the  age 
of  fifty  years  is  the  conclusion  of  his  daya  'We  do  not  live,' 
said  a  miserable  inhabitant  of  the  Pontine  Marshes  to  a  stranger, 
astonished  that  existence  could  go  on  in  so  unhealthy  a  region — 
'  We  do  not  live— we  die ! '"  (Morell,  p.  618.) 

The  characteristics  of  d^eneracy,  as  shown  by  paludal  races 
and  inhabitants  of  such  regions,  may  be  thus  shortly  summed  up 
as  follow: — A  more  or  less  intense  state  of  cachexia^  stunted 
growth,  engorge  nent  of  the  chief  viscera,  especially  of  the  i 
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languor,  and  inertia  of  all  the  functions — aggravation  of  < 
diseases,  the  superaddition  to  them  of  lesions  only  explic 
the  atony  and  diminished  power  of  re-action  of  the 
centres,  and,  finally,  a  diminished  longevity.  The  infli 
the  degenerating  principle  in  the  sphere  of  the  intelleci 
emotional  faculties  is  no  less  remarkably  manifested  by  tl 
of  intelligence,  the  apathy,  a  kind  of  habitude,  passing  c 
some  circumstances  to  a  state  of  idiocy,  and  under  all  to  1 
extreme  indifierence  (Morell,  and  Reviewer  in  MecL^-Chir, 
January,  1858,  p.  82). 

The  length  to  which  this  volume  has  extended  will  no 
of  further  remarks  on  the  Geography  of  Disease.  Enough, 
has  been  written  in  illustration  of  some  of  the  more  ix 
directions  which  the  study  may  take,  and  to  show  that 
ject  presents  a  vast  field  for  investigation,  and  claims  th 
exertions  of  every  one  in  its  exploration,  who  is  inter 
the  progress  of  the  Science  of  Medicine,  of  Politics,  and  c 
Health.  The  immediate  object  of  the  study  is  to  ascer 
laws  by  which  disease  is  distributed,  or  the  manner  ii 
certain  conditions  inimical  to  health  are  found  to  prevail  ii 
localities  or  regions,  with  a  view  to  the  prevention  of  dij 
sanitary  measures ;  and  how  many  of  the  phenomena  re! 
the  regional  distribution  of  disease  are  elucidated  by  the 
physical  geography. 

The  sources  of  information  on  the  subject  exist  in 
tables  of  sickness  and  mortality,  a  knowledge  of  the  pbysi 
formation  of  the  earth's  surface,  and  the  meteorological  ag< 
which  it  is  exposed.  A  staiiaticdl  branch  has  now  been 
in  the  Office  of  the  Army  Medical  Department  of  this  < 
''thus  at  last  afibrding  an  official  recognition  of  the  ' 
statistics  in  the  investigation  of  those  questions  on  which 
ciency  of  our  army  so  much  depends,  and  by  the  satisfactory 
of  which  so  much  sickness  and  mortality  among  soldiers 
prevented,  and  economy  both  in  life  and  in  money  attaine 

Similarity  of  geological  formation  indicates  a  similar! 
certain  extent,  in  the  diseases  of  a  country,  as  seen  in  the  1 
visited  by  malarial  fevers.  A  certain  amount  of  heat,  and 
cient  time  for  its  manifestation,  are  necessary  for  the  deve 
of  certain  maladies.  In  the  West  Indies  the  period  of 
follows  the  course  of  the  sun,  the  unhealthy  season  occu 
opposite  times  on  the  northern  and  southern  sides  of  the 
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As  the  sun  proceeds  northward  in  the  ecliptic,  so  the  sickly  season 
advances  from  the  southern  to  the  northern  islanda  In  the  Medi- 
terranean the  mortality  is  doubled  in  the  hot  season  between 
July  and  October;  and  in  the  Northern  States  of  North  America 
the  posts  of  the  army  are  regularly  abandoned  as  the  hot  or  sickly 
season  approaches.  In  temperate  regionar  this  order  is  reversed. 
Throughout  Europe  generally,  the  maximum  mortality  occurs  at 
the  end  of  winter,  and  the  minimum  in  the  middle  of  summer. 
The  Registrar-General  of  England  calculates  that  a  fall  of  the 
mean  temperature  of  the  air  from  40**  to  4**  or  5**  below  the  freez- 
ing-point destroys  from  300  to  600  of  the  population  of  London. 
The  agency  of  the  wind  is  manifested  in  the  distribution  of  heat 
and  moisture,  and  in  the  comparative  density  of  the  air,  as  well  as 
by  its  direct  influence  as  a  distributor  of  malarial  poison.  The 
absence  of  wind  was  uniformly  noted  as  a  concomitant  of  cholera, 
which,  in  Britain  and  elsewhere,  has  been  observed  to  be  devel- 
oped, and  to  be  most  virulent,  when  the  calm  was  the  greatest, 
and  often  began  to  abate  when  the  wind  rose. 

It  may  not  be  out  of  place  merely  to  indicate  some  definite  and 
practically  important  subjects  of  study  relative  to  this  interesting 
department  of  medical  science: — 

1.  A  study  of  the  climatology  and  the  diseases  of  the  difierent 
quarters  of  the  globe  illustrate  most  clearly  that  the  morbid  con- 
ditions produced  by  certain  pathological  states,  while  they  are  of 
a  fixed  character,  are  more  intense  in  their  severity,  more  con- 
tinuous in  their  development,  and  more  prolonged  in  their 
existence  in  some  places  than  in  others. 

2.  A  study  of  the  climatology  of  towns,  and  such  circumscribed 
districts,  is  of  the  greatest  practical  importance  to  the  physician 
in  all  questions  relative  to  change  of  air  for  the  invalid.  On  this 
subject  the  work  of  Sir  James  Clark  Oh  Climate,  with  its  in- 
estimable series  of  meteorological  tables,  is  the  classic  source  of 
reference;  while  many  monographs  have  also  been  written  of 
late  on  particular  localitiea*  The  reader  will  also  consult  with 
advantage  an  admirable  account  of  the  efiects  of  change  of 
cilmate  on  diseases  of  the  lungs,  by  Dr.  Walshe,  in  the  appendix 
to  his  work  On  DUeasea  of  the  Lungs, 

*  Of  these  the  following  may  be  referred  to  :— 

DiseoMs  of  the  New  ZecUanders^  by  Dr.  Arthur  Thomson.  Medleal^hinargkal 
Review,  commencing  April,  1854. 
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3.  Our  medical  officers  of  health  are  industriously  mapp 
the  realms  of  disease,  which  often  too  definitely  manifesl 
selves  amongst  the  vilest  purlieus  of  our  cities.  System 
and  energetically,  many  of  the  causes  of  diseases  are  thv 
effectually  exterminated.  Those  who  have  to  care  for  the  g 
state  of  our  armies  now^  believe  that  similar  means  of  pre 
disease  may  be  successfully  applied  abroad.  Sanitary 
are  now  appointed  to  great  military  expeditions,  and  a  I: 
sanitary  officers  is  recommended  and  has  been  establii 
all  the  Presidencies  of  India  For  this  purpose  a  study 
geographical  distribution  of  diseases,  and  of  the  causes  wbi 
to  their  special  distribution,  obviously  becomes  of  the  { 
practical  use.  By  it  we  learn  that  certain  classes  of  d 
rather  than  others,  are  mainly  under  the  influence  of  tei 
and  meteorological  causes — namely,  those  of  the  Zymotic  cL 
which  are  stamped  with  special  micuimatic  characters.  ] 
portion,  therefore,  as  we  become  capable  of  knowing  that  pa 
diseases  of  this  class  are  Umited  to  certain  portions  of  tin 
and  can  trace  the  meteorological  laws  of  their  geographi 
tribution  and  diffusion,  we  necessarily  obtain  clearer  cone 
of  their  causes  and  modes  of  propagation,  as  well  as  more  pi 
knowledge  of  the  means  of  their  prevention  and  of  cure. 

By  such  knowledge  large  masses  of  men  may  be  more  s 
fully  cared  for  in  foreign  countries;  and  the  topographical  p 
and  construction  of  habitations  may  be  determined  upon 
certain  definite  knowledge  to  guide  the  chooser.  Militai 
racks  and  hospitals  may  be  judiciously  provided  for  abroa 
with  all  the  aids  of  scientific  knowledge,  the  diet,  the  el 
and  the  military  exercising  of  the  troops  may  be  arranj 
as. to  suit  the  physical  climate  of  the  place  in  which  armies 
campaign  or  garrisons  to  be  located. 

On  the  Climate  of  Algiers,  by  Dr.  Arthur  Mitchell  Med^oal-Chirurgical 
comxnencmg  January,  1856. 

A  Comparative  Inquiry  as  to  the  Preventive  and  Curative  Influence  qf  the 
of  Pau  and  otfier  Places,  by  Dr.  Alexander  Taylor. 

Change  of  Climate,  and  an  Account  qf  the  Climates  of  Spanish  Toums, 
Francis. 

On  the  Climate  of  Spain  and  Australia,  by  Dr.  Burgees.  Medical- Chi 
Review,  October,  1854. 

Climatology  of  the  United  States,  by  Blodget 
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In  bringing  these  volumes  to  a  close  (for  the  fourth  time),  the 
Author  is  still  painfully  conscious  of  many  sins  of  omission  and 
of  commission  in  the  execution  of  his  task.  Much  has  been  left 
unwritten  "  of  the  thousand  ills  that  flesh  is  heir  to/*  for  which  it 
might  have  been  desirable  to  find  a  place  in  these  pages;  but  if 
the  work  shall  merely  serve  as  a  guide  to  the  acquisition  of 
knowledge,  and  the  acquirement  of  practical  skill  in  the  Art  of 
Medicine,  he  will  have  accomplished  his  design. 

After  the  student  has  read  and  carefully  studied  all  that  is 
contained  in  books  of  this  kind,  he  will  soon  find  that  he  has  only 
commenced  the  great  study  and  real  labour  of  his  professional 
life.  To  extend  his  knowledge,  and  to  acquire  practical  skill,  he 
must  possess,  cultivate,  and  foster,  above  all  things,  the  faculty  of 
observation,  combined  with  the  exercise  of  a  sound  judgment 
From  such  books,  which  simply  transmit  to  the  future  a  sketch 
or  record  of  our  present  knowledge  of  the  natural  history  of 
well-defined  diseases  and  their  remedies,  he  may  acquire  a  book- 
knowledge  of  the  Science  of  Medicine ;  and  by  clinical  instruction, 
with  such  books  as  his  guide,  and  experienced  clinical  teachers  to 
point  out  to  him  the  best  methods  of  investigation,  he  may  acquire 
some  practical  experience.  It  is  such  kind  of  study  which  will 
give  the  young  medical  man  an  extensive  view  of  the  Science 
of  Medicine,  and  at  the  same  time  some  experience  in  the  Art  of 
investigation  and  management  of  disease,  and  which  will  even- 
tually place  him  in  the  best  position  to  begin  practice. 

It  has  been  well  observed  by  a  veteran  physician — Dr.  Joseph 
Bullar,  of  Southampton — ^that  "the  treatment  of  disease  is  an  abt 
requiring  daily  and  hourly  practice ;  and  nothing  but  actual  prac- 
tice, with  the  responsibility  on  a  man's  own  shoulders,  can  make  a 
practical  man."  As  this  practice  requires  close  attention,  reflec- 
tion, and  judgment,  as  well  as  prompt  action,  the  more  a  man's 
mental  powers  are  educated  by  his  college  training,  the  better  a 
practitioner  he  must  in  time  become,  if  he  devotes  himself  to  his 
duties.  Those  who  succeed  in  a  marked  way  in  aoqairing  a 
knowledge  of  the  more  theoretical  parts  of  mediciiM^  u  * 
show  their  power  strikingly  in  acquiring  a  full  and 
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knowledge  of  the  natural  history  of  diseases,  and  in  i 
of  science,  have  sometimes  been  set  down  as  not 
practical  men.  This  is  an  unjust  conclusion — a  po 
It  is  only  time  and  the  proof  of  success  which  sho' 
such  men  apply  their  powers  to  practice,  they  becc 
successful  physiciana  They  bring  to  the  bedside 
minds  well  stored  with  a  knowledge  of  diseases  and  < 
vigorous,  quick,  and  well-cultivated  mental  powers,  "^ 
fail  to  place  them  amongst  the  most  useful  and  ti 
practical  men. 
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INDEX. 


Abdomen,  diseases  of  solid  viscera,  iL  817. 

inspection  of,  iL  768. 

methods  of  exploring,  iL  768. 

palpation  of^  ii.  768. 

percussion  of,  iL  768. 

r^ons  of^  iL  7C6. 

relation  of  viscera  to  walls,  iL  766. 

solid  viscera,  weight  of,  iL  817. 
Abscess,  i.  95. 

cavity,  walls  o^  L  96. 

chronic,  i.  96. 

cold,  i.  96. 

hepatic,  in  dysentery,  L  613. 
acupuncture  of  liver,  iL  834. 

of  brain,  symptoms  of,  iL  805. 

of  liver,  ii.  826. 
causes  of;  iL  827. 
symptoms  ot  ii.  827. 

of  lungs  in  pneumonia,  iL  685. 

pointing  of,  L  96. 
Abscesses,  multiple,  ii.  732. 
Absorption,  interstitial,  i.  100. 

of  poisons,  i.  199. 

of  typhoid  exudation,  i.  403. 
Acaruioi  (see  Mites),  L  890. 
Acarus  of  itch,  description  of,  L  910. 
Acclimation,  definition  o^  iL  937. 
Aeephalocif«ts,  i.  846. 

description  of,  i.  847. 
Acfiorion,  mycelium,  spores,  and  recep- 
tacle of,  L  934. 

reproduction  of^  L  936. 

SchdnlMnii,  L  933. 
Acidity,  free,  of  urine,  estimation  of,  ii. 

866. 
Adds  in  alcoholic  beverages,  amount  o^ 
iL  252,  256. 

bile,  detection  of,  iL  845. 

lactic,  in  the  system  in  rheumatism,  ii. 
8. 
Acne,  iL  908. 

treatment  of,  iL  908. 
Acrodpnui,  L  781. 
Active  congestion,  L  70.  ^ 
Acute  atrophy  of  liver,  iL  847. 

brain  diseases,  ii.  269. 

Bright*s  disease  (see  yephria),  iL  879. 

desquamative  nephritis  (see  N^hriaiU 
iL879. 


Acute  dysentery,  L  591. 

goitre,  i.  807. 

meningitis  of  the  aged,  iL  289. 

pulmonary  consumption,  de6nition  of, 
iL  713. 

purulent  diathesis,  ii.  731. 

ramollissement  of  brain,  iL  295. 

ifpedfiA;  or  general  duieases,  L  789. 
their   complication   with   constitu 
tional,  iL  5. 
Addison's  disease,  bronzing  of  skin  in, 
ii.  76. 

definition  of.  ii.  75. 

lesions  associated  with,  ii.  77. 

morbid  anatomy  in,  iL  80. 

pathology  of^  iL  75. 

s^ptoms  o^  iL  81. 
Adipocere,  i.  112. 
Adulterations  of  aloohohc  beverages,  iL 

259. 
Adventitious  membrane,  i.  88. 
Adynamic  type  of  fever,  L  108. 
iillgophony,  li.  534. 
Age,  old,  death  from,  L  148. 

of  typhoid  fever  cases,  L  396. 

weignt,  and  height,  concurrence  of,  in 
healthy  persons,  ii.  226. 
Aged,  acute  menin^ptis  in.  ii.  289. 

chronic  meningitis  in,  iL  292. 
Ages  at  which  growth  is  most  marked, 

u.  227. 
Agony  of  death,  i.  149. 
Ague  cake,  L  506. 
Ague,  condition  of  urine  in,  L  520. 

definition  of.  L  514. 

paroxysm  of,  i.  515. 

quotidian,  tertian,  quartan,  L  516. 

sjrmptoms  of,  L  514. 

temiKsrature  in,  i.  44,  518. 

treatment  of,  L  522. 

types  of,  i.  516. 
Air-cells,  epithelium  in,  ii.  198. 
Air,  cess-pool,  L  416. 

foul,  propagation  of  pysmiai  ii.  739. 

impurity  of,  in  wards,  L  461. 

in  the  chest  (see  Piieumoihoinix)^  iL 
650. 
Albumen  in  mint  ia  Bifghl*i  diMMi^  iL 
lOS. 
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Albtuninoid  deD^eneration,  L  120. 
Albuminuria  alter  scarlet  fever,  i.  327. 

temporary  and  permanent,  ii  877. 
Alcohol,  amount  of,  in  beverages,  ii.  252- 
255. 
cumulative  action  of,  i  788. 
e£fect8  of^  on  the  system,  L  785. 
lesions  from,  L  784. 
poisonous  effects  o^  i.  787. 
presence  in  blood  and  fluids,  i.  783. 
Alcoholic  beverages,  acids  in,  amount  of, 
ii.  255. 
adulterations  oi,  ii.  259. 
use  of,  in  constitutional  diseases,  ii 
252,  259. 
Alcoholism,  i.  782. 
chronic,  i.  144. 
Alkalies  in  inflammation,  i.  166. 
Alkaline  salts  in  fever,  i.  154. 

treatment  of  rheumatism,  ii.  82. 
Alopecia  (see  Baldness),  i  940. 

circumscripta^  L  941. 
Alternate   generations,  hereditary  pre- 
disposition in,  iL  3. 
Alveolar  cancer,  ii.  168. 
Amphoric  resonance,  iL  534. 
Amyloid,  animal,  i.  121. 
degeneration,  i.  120. 
appearance  o^  i.  126. 
diseased  states  associated  with,   L 

129. 
iodine  test,  i  127. 
of  intestines,  ii  793. 
of  kidney  in  Bright's  disease,  ii  1 15. 
symptoms  of,  i  130. 
tests  of,  i  125. 
kidney,  ii.  885. 
liver,  diagnosis  o£^  ii  840. 
degeneration  of,  ii  837. 
tissue-elements  in,  ii  839. 
spleen,  ii  888. 
Anaemia,  arterial  murmurs  in,  ii  67. 
cardiac,  murmurs  in,  ii  57. 
causes  o^  ii.  59. 
death  by,  i  1 50. 
deiinition  of,  ii.  55. 
of  goitre,  i  811. 
pathology  oi,  ii  55. 
symptoms  o^  ii  67. 
symptoms  of  death  by,  i  151. 
treatment  of,  ii.  60. 
use  of  wine  in,  ii  60. 
venous  murmurs  in,  ii  57. 
Ana?mic  murmurs,  characteristics  o(  ii. 

57. 
Anaesthesia,  ii.  473. 
causes  of,  ii.  505. 
definition  ot  ii  503. 
diagnosis  of.  ii  503. 
facial,  ii  503. 
Sjrmptoms  of.  ii  503. 
Analvsis,  chemicai  of  tubercle,  ii.  195. 

vola metric,  of  urine,  ii  840. 
Anasarca,  meaning  oi^  ii  776. 


Anatomical  condition  of  bndz 
ii.  270. 

constituents  of  brain  and 
262. 

forms  of  the  intestinal  gUm 

indications  of  tuberculodia, 

structure  of  cow-pox  vesicl 
Anatomy,  morbid,  i.  7,  10. 

morbid,  a  record  of  facta,  i 
in  cases  of  typhus  fever, 

pathological,  i.  10. 
Androphomania,  ii  427. 
Aneurism  of  the  aorta,  ii  72{ 
pathology  of,  ii  728. 
symptoms  ot  ii  728. 

aortic,  causes  o^  ii  729. 

treatment  of,  ii  730. 

Aneurismal  dilatation  of  pal 

tery,  ii  200. 
Angina  pectoris,  definition  of 

lesions  of  heart  in,  ii  625. 

patholo^  of,  ii.  624. 

prognosis  in,  ii.  626. 

symptoms  oi,  ii  626. 

tendency  to  plethora,  ii  63 

treatment  of,  ii.  627. 
Animal  effluvia,  i  212. 
Anomalous  cases  of  palsy,  iL 

forms  of  continued  fever,  i 

hemiplegia,  ii  488. 
Anthrax,  with  plague,  i  371. 
Antimony,  use  m  mflammati 
Antiphlogistic  regimen,  i  1 54 

remedies,  i  156. 

treatment,  i  16(5. 
AnxUtas,  ii.  661. 
Aortic  aneurism,  causes  oi^  ii 

definition  oi,  ii.  728. 

obstruction,  ii  618. 

pathology  of,  ii  728. 

regurgitation,  ii.  619. 

symptoms  of^  ii  728. 

treatment  of,  ii  731. 
Aortitis,  causes  of^  ii  728. 

definition  oi,  ii  727. 

pathology  of,  ii  727. 

symptoms  o^  ii  727. 

treatment  o^  ii  728. 
Aphonia,  diagnosis  of^  ii  764. 

from  rheumatism,  ii  14. 

pathology  of,  ii.  763. 

prognosis  in,  ii  764. 

symptoms  of,  ii.  764. 

treatment  of,  ii.  764. 
Aphthous  stomatitis,  ii.  756. 
Apnoea,  death  by,  i  151. 
Ajioplectic  cephalic  diseases, 

clots,  ii.  314. 

state,  phenoitiena  of,  ii.  31  ] 

symptoms,  ii.  311. 
Apoplexia  (see  Apoplexy),  ii 
A|K)ple3cy,  causes  of,  ii.  328. 

chanfi;es  in  the  blood  efifuse 

definition  of^  ii  312. 


IKOEX. 


971 


Apoplexy  from  hsBmorrhage,  symptoms 
of;  ii  825. 

heat,  iL  384. 

into  central  ganglia,  ii.  317. 

into  corpus  striatum^  ii  817. 

inUi  pons  Varolii^  ii  319. 

into  substance  of  hemispheres  of  brain, 
ii.  825. 

liability  of  certain  parts  of  the  brain  to, 
it  221. 

meaning  of,  ii.  811. 

paralysis  after,  ii.  831. 

patholo^  of,  ii.  812. 

prognosis  in,  ii.  830. 

site  of  blood-efinsions  in,  iL  316. 

saperficial  extravasation,  ii.  816. 

symptoms  of^  ii.  822. 
from  congestion,  ii.  823. 

treatment  of,  iL  833. 

with  kidney  disease,  iL  329. 
Appendix,  L  957. 
Arachnitis,  iL  279. 

acute,  of  the  ventricles,  ii.  282. 

chronic,  ii.  282. 

rachidian^  ii.'460. 
Arachnoid  haemorrhage,  symptoms  of^  ii. 

826. 
ArcasaenUia^  iL  616. 
Ardent  fever,  L  476. 
Areolar  cancer,  ii.  180. 
Armies,  prevalence  of  phthisis  in^  iL  219. 
Arrangement  of  diseases,  L  167. 
Art  of  Medicine,  i.  1. 
^Arterial  emboli,  iL  744. 
phenomena  of;  iL  744. 

murmurs  in  anajmia,  iL  67. 
Arteries,  atheroma  oJf;  L  115. 
Asearides,  development  of,  in  water,  L 
868. 

their  habitats,  L  866. 
Asoaris  lumbricoidea,   description  o^   L 
865. 

mystax,  i.  866. 
Ascites,  causes  of,  ii.  775. 

definition  of;  iL  774. 

diagnosis  of,  iL  778. 

in  malarious  fevers,  L  506. 

morbid  anatomy  of;  iL  774. 

pathology  of,  iL  774. 

physical  signs  of,  iL  774. 

prognosis  in,  iL  779. 

symptoms  of;  iL  774. 

treatment  of;  iL  779. 
Asthenia,  death  by,  i.  109,  151. 
Asthenic  fever,  L  107. 

type  of  fever,  i.  108. 
As&ma,  Dr.  Salter's  classification  o^  iL 
152. 

definition  of,  ii.  148. 

diagnosis  of;  ii.  157. 

diet  in  cases  of,  ii.  159. 

dyspnoea,  characters  of,  ii.  157. 

exciting  causes  of;  iL  151. 

forms  of,  iL  151. 


Asthma,  indications  of  a  paroxysm  o^  iL 
154. 
])athology  of,  ii.  149. 
phenomena  o^  iL  152. 
treatment  of,  iL  158. 
urine  excreta  in,  iL  151. 
Atavism,  iL  8. 

in  ^out,  iL  41. 
Ataxic  symptoms  in  fever,  i.  108. 
Ataxie  locomotrice  progressive,  iL  488. 
Atelectasis,  L  552. 
Atheroma  of  arteries,  L  115. 
Atheromata,  iL  168. 
Atonic  gout,  iL  46. 

Atrophic  musculairc  progressive,  iL  484. 
Atrophy,  L  28. 
acute,  of  liver,  iL  847. 
definition  o^  iL  847. 
cardiac,  definition  of;  ii.  593. 

pathology  of,  ii.  593. 
of  brain,  u.  294,  307. 

symptoms  of;  iL  807. 
of  heart,  iL  601. 
concentric,  iL  602. 
eccentric,  ii.  602. 
symptoms  of;  iL  603. 
of  intestines  in  typhoid  fever,  i.  408. 
of  mucous  membrane  in  dysentery,  i. 

609. 
with  changes  of  texture,  L  113. 
with  decrease  of  bulk,  L  113. 
yellow,  of  liver,  iL  847. 
Aura  epUeptica,  iL  361. 
Auscultation  of  heart,  iL  547. 
cerebral,  ii.  268. 
of  thorax,  iL  527. 
Australasia,  mortality  and  sickness  in, 

iL  946. 
Autophomania,  iL  429. 
Azoturia,  iL  860. 

BALDNS88,  definition  of,  i.  940. 

pathology  of,  L  941. 

treatment  of,  i.  942. 
Barbiers,  ii.  89. 
Beriberi,  causes  of,  iL  80. 

definition  of,  ii.  83. 

diagnosis  of;  iL  91. 

historical  notice  of,  ii.  83. 

morbid  anatomy  of;  iL  85. 

patholo^  of,  ii.  83. 

prognosis  in,  ii.  91. 

sudden  death,  ii.  91,  92. 

symptoms  o^  iL  8G. 

treatment  of;  iL  92. 

various  forms  of;  ii.  88. 
Bile-acids,  detection  of,  iL  845. 

colouring  matter,  i.  120. 

ducts  in  cirrhosis,  ii.  825. 

increased  secretion  of;  iL  885. 

obstruction  to  its  flow  a  cause  of  Jaun- 
dice, iL  842. 

suppression  of,  a  cause  of  janndiop*  M 
b42. 
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Bile-acids,  sympfcoms  of  excess  of^  ii  836. 
BUharzia  hcematohia,  i.  863. 
** Bilious,"  as  applied  to  malarioas  fevers, 
i.  506. 
remittent  fever,  i.  507. 
Black  quarter^  L  69. 
Black  vomit,  484. 

Bladder,  urinary,  distomata  in,  L  864. 
Blastema,  i.  S7. 
Blights,  L  919. 
Blister  treatment  in  rheumatism  (Davies), 

ii.  35. 
Blood  altered  in  inflammation,  L  72. 
altered  by  morbid  poisons,  i.  209. 
average  proportion  of  some  constituents, 

ii.  235. 
changed  in  zvmotic  diseases,  L  196. 
changes  in  cholera,  i.  641. 
condition  of,  in  fever,  i  58. 

in  typhus  fever,  i  437. 
crystals,  i  119. 

in  apoplectic  dots,  ii.  314. 
determination  of^  i.  71. 
diseases,  ii.  4. 

efifused  in  apoplexy,  chan^^  in,  iL  314. 
effusions,  examples  of,  i  85. 

site  of,  in  apoplexy,  ii.  816. 
how  pus  gets  into,  ii.  734. 
in  Bright  s  disease,  ii.  106. 
in  inflammation,  i  83. 
in  urine,  ii.  876. 
letting,  L  156. 
effects  of,  i.  158. 
general  and  local,  i  164. 
general  rules  as  a  guide  in,  L  159. 
reduces  heat,  i.  154. 
in  pneumonia,  ii.  697. 
loss  of,  effects  of,  L  158. 
morbid  conditions  of,  ii.  727. 
morbid,   in  rheumatism,  evidence  of, 

ii.7. 
poisoning,  paralysis  due  to,  iL  492. 
poorness  ot,  i.  136. 
presence  of  alcohol  in,  i.  783. 
septic  poisoning  of^  ii.  731. 
spitting  of,  (see  Hctmoptyna),  ii  724. 
sugar  in,  ii.  136. 
urea  in,  ii.  277. 

-vessels,  morbid  conditions  of,  ii  727. 
relation  of,  to  thoracic  walls,  iL  535. 
Body -weight  in  relation  to  solid  viscera 

of  abdomen,  ii.  817. 
Boil,  L  95. 

Boils,  with  the  plague,  i.  871. 
BothiHocephali,  i.  836. 
Bothriocephalu8  conlatuSf  i.  839. 
description  of,  L  839. 
latus,  description  of,  L  836. 
head  of,  i.  837. 
ova  of,  i.  838. 
two  varieties  in  man,  i.  825. 
Bowel  diseases,  diagnosis  of^  iL  7C6. 
Brain,  anatomical  condition  in  disease, 
iL  275. 


Bndn  abscess,  symptoniB 

and  nerves,  anatomical  < 

iL  262. 

chemical  compoaitioi] 

atrophy  o^  iL  8U6,  807 

symptoms  o£^  iL  307. 

bulk  of,  iL  265. 

central  ganglia,  specifi 

265. 
central  parts  affected  in 
chronic  diseases  oCi  iL 
degeneration  of  arteriei 
diseases,  acute,  ii.  274. 

diagnosis  of^  iL  271. 

locality  o^  iL  271. 

meanings  of  words,  i 

patholo^  of,  iL  261. 
dropsy  oi,  li.  376. 
haemorrhage  into,  sjrzni 
hardening,  iL  278. 
hydatids,  symptoms  of 
liability  of  certain  pan 

tions,  iL  821. 
ramoUissement  o^  iL  2 
red  softening  of^  iL  294 
softening,  iL  297. 

symptoms  of,  ii.  304. 
specitic  weight  of^  iL  2< 
substance,  gangrene  of 
syphilitic  gummata  in, 
textural  changes,  morl 
urea  in  serum  ol^  iL  27 
weight  of,  ii.  263. 

in  insanity.  iL  406. 
white  softening,  iL  292 
Bran  bread  in  treatment 

litus,  iL  145. 
cakes,  Dr.  Camplin's 

145. 
Breast  pang  (see  A  ngina  j 
Breathmg,  stertorous,  L 
Bright's  disease,  acute,  < 

879. 

pathology  of,  ii.  879. 

treatment  of,  iL  881. 
albumen  in  urine,  IL  1 
amyloid  kidney  in,  iL 
blood  in,  ii.  106. 
causes  of,  ii.  116. 
cell-structures  in  the  u 
chronic,  definition  of^ 

pathology  of,  iL  95. 

treatment  of,  ii.  125. 
degenerations  of  kidne; 
dyspeptic,  symptoms  i: 
dyspnoea  in,  ii.  107. 
evidence  of  constitut 

95. 
examinatioh  of  urine,  ; 
fatty  kidney  in,  ii.  109 
lan;e  white  kidney  in, 
lesions  of  kidneys,  iL  I 
microscopic  examinatk 
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Bright*B  disease,  mixed  kidney-lesions  in, 
ii  109. 

morbid  anatomy  of  kidney  in,  ii.  109. 

nomenclature  of,  ii.  101. 

significance  of  casts  in  the  urine,  ii. 
102,  122. 

small  contracted  kidney  in,  ii  106. 

symptoms  o£|  iL  101. 

urine  constituents,  ii.  102. 
excreta  in,  ii.  119. 
British  America,  sickness  and  mortality 

in,  ii.  9n. 
Branch  itic  dyapncga,  ii,  lb7. 
Bronchitis,  acute,  sputa  typical  of^  ii.  565. 

capillary,  of  influenza,  i.  546. 

collapse  of  lun^  in,  ii.  657. 

definition  of,  ii.  654. 

diagnosis  of,  ii.  6G2. 

morbid  anatomy  of,  iL  654. 

pathology  of,  iL  654. 

physical  signs  of,  ii  660. 

plastic,  sputa  t^ical  o^  ii.  565. 

Sjrmptoms  of^  ii.  659. 

syphilitic,  i.  722;  ii  716. 

treatment  of^  ii  6C3. 

varieties  of,  ii.  658. 
Bronckocele  (see  Goitre),  i.  803. 

or  goitre,  definition  of,  i.  803. 
Bronchophony,  ii  584. 
Bronzing  of  skin  in  Addison^s  disease,  ii 

76. 
Buboes  of  plague,  i  870. 
Bulk  of  brain,  ii.  265. 
Butyric     fermentution    in    tuberculous 
dyspepsia,  ii.  210. 

Cachkctici,  i  188. 
Cachexia,  i.  9 ;  ii.  2. 

associated   with    cancers    (see  Carci- 
noma), ii  1G2. 

associated  with  tuberculosis  (see  Tu- 
berculosis), ii.  187. 

constitutional,  in  syphilis,  i.  714. 

of  drunkard,  i  783. 

tuberculous,  treatment  of,  ii  231. 
Calcification  of  tubercle,  ii  197. 
Calcified  tissue,  i  115. 
Campliu's  (Dr.)  formula  for  bran  cakes, 
li.  145. 

management  of  diabetes  mellitus,  ii. 
143. 
Cancer,  alveolar,  ii.  168. 

areolar,  ii,  180. 

cell -elements,  ii  171. 

cerebriform,  ii.  177. 

colloid,  ii  169,  180. 

diagnosis  of,  ii  182. 

elements,  ii.  170. 

encephaloid,  ii.  168. 

epithelial,  ii.  180. 

growth,  primary,  ii.  175. 

growths,  excision  of,  ii  182. 

juice,  characters  of^  ii  174. 

medullary,  ii  168. 


Cancer,  melanoid,  ii  179. 

meleceris,  ii  168. 

prognosis  in,  ii  182. 

scirrhus,  ii  169. 

softening  of,  ii.  178. 

steatomata,  ii.  169. 

stroma  of,  ii.  169. 

treatment  of^  ii.  182. 
Cancers,  classification  of^  ii.  175. 

hard  and  soft,  ii.  167. 

indications  of,  ii.  170. 

nomenclature  of,  ii  175. 

secondary,  ii.  175. 

spread  by  the  nerves,  ii.  169. 

their  exudation,  ii  167. 
Cancroid,  ii.  180. 
Cancrum  oris,  ii.  743. 
Cape  of  Good  Hope,  prevalence  of  distoma 
in  urinary  bladder,  i  864. 

sickness  and  mortality,  ii  945. 
Carbonate  of  lime  in  urine,  ii  874. 
Carbuncle,  i.  871. 

of  plague,  i  370. 
Carcmoma  analogous  to  parasites,  ii  167. 

constitutional  origin  o^  ii.  163. 

definition  of,  ii.  162. 

hereditary  transmission  of,  ii  164. 

of  stomach,  ii  792. 

patholo^  of,  ii.  163. 
Cardiac  aflections  in  rheumatism,  symp- 
toms oJ^  ii  23. 

anaemic  murmurs,  ii  57. 

atrophy,  pathology  of,  ii  601. 

degeneration,  definition  of,  ii  605. 
morbid  anatomy  of^  ii  614. 
pathology  of^  ii.  605. 

disease,  dropsy,  ii.  621. 
dyspnoea  of,  ii  620. 
pulse  in,  ii  558. 

lesion  in  typhus  fever,  i  442. 

murmurs,  areas  and  significance  of^  ii. 
553. 
dififerential  diagnosis  of,  ii.  552. 
Cardiaci,  ii.  671. 
Carditis,  dia^osis  ot  ii  605. 

prognosis  m,  ii.  605. 

rheumatic,  ii.  586. 

sym])toms  of,  ii  603. 

vel  myocarditis,  definition  o(  ii  597. 
Caries,  i  103. 

Camification  of  the  lung  in  whooping- 
cough,  i  552. 
CaseUa's  clinical  thermometers,  i  35. 
Casts,  epithelial,  in  urine,  ii.  881. 

in  the  urine  in  BrighVs  disease,  ii  120. 
their  significance,  ii.  1 22. 

of  tubes  in  urine,  ii.  870. 
Catalei)sy,  definition  oj^  ii.  850. 

patholo^  of,  ii.  356. 

prognosis  in,  ii.  858. 
Catarrh,  contagious,  i  142. 

of  intestinesB,  ii.  801. 
in  typhoid  fever,  i  403. 

papillary,  of  kidney,  ii.  888. 


974 


INDEX. 


fi  1 


Caiarrlial  nephritis,  iL  888. 
Cathartics,  resinous,  in  inflammation,  i. 

164. 
Cattle,  measly,  i  840. 
Cause  of  erysipelas,  i  860. 

Slauders,  i.  690. 
leas,  ii.  810. 
pericarditis,  ii.  679. 
plague,  L  871. 
scarlet  fever,  i.  836. 
STDaU-iK)x,  i.  254. 
Causes  of  acute  yellow  atrophy  of  liver, 

u.  849. 
aortic  aneurism,  iL  780. 
anaemia,  iL  59. 
anaesthesia,  iL  505. 
aortitis,  iL  728. 
apoplexy,  ii.  828. 
ascites,  ii.  775. 
heriberi,  ii.  89. 
Bright's  disease,  ii.  116. 
oerebritis,  iL  SOU. 
chorea,  ii.  344. 
cirrhosis,  iL  825. 
death  in  small-pox,  L  256. 
disease,  appreciation  o^  necessary  to 

progress,  L  18. 
dysentery,  L  618. 
emphysema,  ii.  668. 
enaocarditis,  ii.  597. 
epilepsy,  ii.  365. 

excitmg,  of  asthma  paroxysm,  ii.  151. 
green  sickness,  iL  62. 
hydrocephalus,  iL  379. 
hydrophobia,  L  681. 
hysteria,  ii.  853. 
influenza,  L  547. 
insanity,  ii.  425. 
insolatio,  ii.  398. 
jaundice,  iL  843. 
liver  abscess,  ii.  827. 
malarious  fevers,  L  508. 
meningitis,  iL  278. 
myelitis,  ii.  470. 
nephria,  iL  881. 
neuralgia,  ii.  500. 
peritonitis,  ii.  771. 
phthisis  in  armies,  iL  219. 
pleurisy,  ii.  636. 
predisposing,  of  cholera,  i.  659. 

to  insolatio  in  quarters,  ii.  889. 

to  phthisis,  ii.  224. 

to  the  influence  of  malaria,  i.  513. 
progressive  paralysis,  iL  491. 
pur|)ura,  L  776. 
scurvy,  i.  767. 
tuberculosis,  iL  216. 
white-cell  blood,  iL  74. 
whooping-cough,  L  567. 
Cell -elements  of  cancer,  iL  171. 

-forms  in  lymph,  L  69. 
Cells,  compound  granule,  L  89. 
granule,  L  89. 
growth  of  pus,  L  89. 


Central  ganglia  of  brain,  s] 

o^  iL  265. 
Centres  of  nutrition,  L  99. 
Cephalic  disease,  with  fimct 
altered,  iL  337. 
diseases,  apoplectic,  iL  81 

with  fever,  iL  280. 
order  of  local  diseases,  d 
ii.  280. 
Cephalic*  (see  ^rritf»  diaeoM 

description  of^  iL  280. 
CerearioB,  L  863. 
Cerebral,  as  distingnished 
vomiting,  iL  273. 
auscultation,  ii.  267. 
complications  during  ty] 

439. 
disease,  diagnosis  aa  to 

274. 
diseases  distinguished  fine 
iL  272. 
Cerebriform  cancer,  iL  177, 
Cerebritis,  analysis  of  syroi 
causes  of,  iL  300. 
definition  of,  iL  296. 
diagnosis  of^  iL  308. 
due  to  syphilis,  iL  308. 
morbid  anatomy  of.  ii.  2% 
partial  symptoms  o£^  iL  I 
pathology  o^  ii.  294. 
prognosis  in,  iL  808. 
symptoms  o^  iL  300. 
treatment  of^  ii.  308. 
Cess-pool  air,  L  416. 
CesUnd  entozoa,  relation  1 

cysliCy  i.  846. 
Cestoidea  (see  Tape-worms 
Ceylon,  sickness  and  mortal 
Chalk  stones  in  souty  joint 
Chancre,  fluid  of  L  28. 

Hunterian,  history  of^  i. 
Chancres,  infecting,  L  703. 
mixed,  L  703. 
soft,  i.  703. 
Characteristics  of  the  ansei 

iL  57. 
Characters,    distinguishing 
diseases,  ii.  244. 
of  amyloid  degeneration, 
Charbon,  i.  694. 
Cheloid,  iL  911. 
Chemical  characters  of  spn^ 
tubercle,  iL  197. 
composition  of  brain  ai 
262. 
Chest,  circumference  of^  iL 
measurers,  iL  520. 
physical  examination  of^ 
Chicken-pox,  L  292. 
definition  oC  L  300. 
diagnosis  of,  L  801. 
pathology  of,  L  300. 
symptoms  o^  L  801. 
treatment  oi^  L  301. 
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China,  mortality  and  sickness  at,  ii.  946. 
Chtnamgh,  i.  658. 
Chionyphe  Carteri,  L  944. 

strncture  of^  ii  944. 
Chloasma  (see  Spots,  liver-coloured),  L 
944. 

treatment  of,  i.  944. 
Chlorides  in  nrine,  estimation  of^  ii.  854. 
Chlorine  excreted  in  twenty-four  hours, 

152. 
Chlorodyne,  a  formula  for  the  preparation 
of;  L  502. 

in  yellow  fever,  i.  502. 
Chlorosis  (see  Oreen  sickneM),  iL  62. 

causes  oj^  ii  64. 

definition  of,  ii  62. 

diagnosis  of,  ii.  65. 

patnology  of;  ii.  62. 

symptoms  o^  ii  63. 

treatment  of,  ii  65. 
Cholera,  i  633. 

algide,  i  636. 

blood-changes  in,  i  640. 

cold  stage  of,  i.  644. 

conditions  which  favour  the  spread  of, 
i  650. 

definition  of;  i  633. 

diagnosis  of;  i  661. 

evacuations,  specific  poison  in,  i.  225. 

Indka,  i  643. 

origin  of,  i.  647. 

pathology  of,  i.  634. 

poison,  rapidly  fatal,  i  636. 

post-mortem  appearances  in,  i  638. 

predisposing  causes  o^  i  659. 

prognosis  in,  i.  662. 

propa^tion  of,  i  228,  655. 

re-action  in,  i.  646. 

spread  of,  by  human  intercourse,  i  655. 

susceptibility  to,  i  661. 

symptoms  of,  i  641. 

treatment  of;  i.  662. 
bv  Professor  Maclean,  i  663. 

typhoid,  i  646. 

various  forms  of,  i  643. 
Cholerine,  i.  644. 
Cholestrine  disease,  i  121. 
Chorea,  association  with  rheumatism,  ii 
838. 

causes  of,  ii.  344. 

central  parts  of  brain  affected  in,  ii 
842. 

definition  of,  ii  337. 

essential  ])henomena  of;  ii  344. 

pathology  of,  ii  337. 

phosphates  di8chai:^;^by  urine,  ii  342. 

prognosis  in,  ii  345. 

symptoms  of;  ii.  344. 

treatment  o^  ii  845. 

urinary  discharge  in,  ii.  342. 
Chronic  alcoholism,  i  144. 

arachnitis,  ii  282. 

brain  diseases,  ii  274. 

Bright's  disease,  definition  of,  ii  94. 


Chronic  meningitis  in  the  aged,  ii  289. 
Chrotici,  ii  893. 

Cicatrix,  characters  of  the  vaccine,  i. 
295. 

of  granulatioD,  i  101. 
Cirrhosis,  bile-ducts  in,  ii  825. 

causes  of,  ii.  825. 

condition  of  hepatic  cells  in,  ii.  828. 

connective-tissue  of  liver  in,  ii  824. 

diagnosis  of,  ii  826. 

liver-tissue  in,  ii  823. 

of  the  liver,  ii.  822. 

prognosis  in,  ii  826. 

symptoms  of;  ii.  825. 

treatment  of;  ii.  826. 

vascular  system  of  liver  in,  ii  824. 
Classification,  aim  of,  i  179. 

and  orders  of  diseases,  i.  183. 

imperfections  of  the  system,  i  173. 

of  cancers,  ii.  175. 

of  cases  of  asthma,  ii.  152. 

of  disease  in  the  army,  i.  172. 

of  diseases,  i  167. 

of  diseases  by  Dr.  Farr,  i  183. 

of  diseases,  reasons  for,  i  173. 

of  Dr.  Farr,  imperfections  of,  i  181. 

of  forms  of  insanity,  ii.  411. 

of  mental  disorders,  ii.  480. 

of  skin  diseases,  ii  894. 

(philosophical)  not  yet  possible,  i.  178. 

principles  of,  i  174. 
Chivel^e,  i  272. 
Clavelisation,  i.  272. 
Clavus  hystericus,  ii.  349. 
Clergyman's  sore  throat,  ii.  761. 
Climate,  influence  of;  on  man,  ii.  937. 
Clinical  instruction,  i  7. 

thermometer,  directions  for  use,  i.  85. 
"Cloudy  swelling"  in  Bright's  disease, 

ii.  122. 
Cod-liver  oil  emulsion,  ii.  234. 

in  phthisis,  ii  257. 
Cmnurus  of  sheep,  i  853. 
Co-existence  of  diseases,  i.  137. 

of  poisons  in  the  l)ody.  i  201. 
Coffee,  physiological  action  of,  i  752. 
"Cold  m  the  chest,"   symptoms  of,  ii- 

659. 
Colic,  ii.  808. 

diagnosis  of,  ii  809. 

lead,  i  795. 

prognosis  in,  ii.  809. 

treatment  of;  ii.  809. 
Colica  pictonum  (see  Lead  colic),  i  795. 
Colliquative  diarrhoea,  i.  110. 

sweating  in  hectic,  i.  1 10. 
Colloid  cancer,  ii.  169,  180. 
Colonitis,  i  596. 
Colostrum,  i.  114. 
Coma,  death  b;|r,  i.  109,  152. 

meaning  of,  li.  279. 

treatment  of,  i  153. 
Coma  vigil  in  delirium  tremens,  i  792. 

in  typhus  fever,  i  436. 
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Complications  of  dysentery,  i.  CIO. 

pulmonary,  in  influenza^  i.  545. 

of  small-pox,  i.  247. 

of  whooping-cough,  i  655. 
Composition,    chemical,   of    brain    and 
nerves,  ii.  262. 

of  pus,  ii  735. 
Concretions,  i.  28. 

Conditions  favourableto  spread  of  cholera, 
i  650. 

predisposing  to  dysentery,  i.  621. 
Conduction,  isolated,  of  nerves,  iL  269. 
Confluent  small-pox,  symptoms  o(  i  241. 
Congenital  degeneracy,  i  143. 
Congestion,  i.  28. 

active,  i.  70. 

of  apoplexy,  ii.  323. 

of  int^tines,  ii.  801. 

of  liver,  pathology  o^  ii.  817. 
Connective-tissue,  i.  98. 
Consolidation  of  lungs,  conditions  which 

lead  to,  ii  695. 
Constituents,  elementary,  of  lesions,  i  24. 
Constitutional  diseases,  i  183;  ii  1. 

complication  with  acute  sitecific,  ii  5. 

control  of^  ii  248. 

course  of^  ii  2. 

diet  in,  ii  249. 

intervals  of  health,  ii  249. 

management  of  the  system  liable  to 
them,  ii.  248. 

orders  of,  ii  5. 

origin  of  tuberculosis,  ii  203. 

patnologyof,  ii  1,  3. 

periods  of  development,  ii.  2-18. 

prevention  of,  ii  248. 

use  of  alcoholic  beverages  in,  ii  249,252. 

use  of  water  in,  ii.  249. 

use  of  wines  in  relation  to,  ii  249,252. 
Constitutional   origin,    evidence  of,    in 
diabetes  mellitus,  ii  131. 

of  Bright^s  disease,  ii  95. 

of  carcinoma,  ii  163. 

of  Yheumatism.  ii  7. 

of  tuberculosis,  ii.  203. 
Consuro])tion,  ii  186. 

acute  pulmonary,  ii  713. 
pathology  of^  ii.  7 1 3. 
symptoms  of,  ii  713. 
temperature  in,  ii  714. 
treatment  o^  ii  715. 

febrile,  ii  216. 

pulmonary,  ii.  186. 

(see  Phlhisij<),  ii.  702 ;  (sec  also  Tuber- 
culosis), ii.  187. 
('Ontaffion,  i  216. 

of  phthisis,  ii.  712. 
Contmued  fever,  i  374. 

'*  anomalous  forms"  ofi  i  478. 
(yODtrol  of  constitutional  disease,  ii  247. 
Convalescence,  in  pneumonia,  ii  679. 

temperature  in,  l  47. 
Convulsions  in  typhus  fever,  i  852. 

meaning  of,  ii  274. 


Corpora  amylacea^  i.  123.* 
Corpulence,  i  752. 
Corpuscle,  exudation  of  (GLUt 
Co-relation  of  ai^e,  height,  ai 
ference  of  chest,  ii  227. 

age,   weight,    and  height 
men,  ii  228. 
Coryzay  i  307. 

Cough  in  thoracic  diseauft,  ii 
Countenance  in  thoracic  disua 
Coup  de  aoleUf  ii.  385. 
Course  of  constitutional  diaea 

of  delirium  tremens,  i  789. 

of  modified  small-poz,  i  25 
Cow-pox  and  small-pox  ident 

dehnition  o£^  i  264. 

history  of;  i.  2G6. 

natural,  symptoms  of;  i  27, 

patholo^  of,  i  266. 
Cows,  smaU-pox  communicabl 
Creeping  palsv,  ii  485,  491. 
Creptitation,  ii.  533,  690. 
Cretification  of  tubercle,  ii  IS 
Cretinisftn,  i  809;  ii  413. 

association  witii  goitre,  L  8C 

phenomena  of,  ii  413. 

symptoms  of,  ii.  413. 
Cretins,   dissections  of;   by  "^ 

810;  ii  413. 
Crick  in  the  neck,  ii.  14. 
Crisis  in  fever,  i  55,  153. 

and  lysis  a  terminatioa  of  fi 

definition  of,  i  32. 

in  pneumonia,  ii.  C79. 

in  relapsing  fever,  i  469. 
Critical  oay,  l  55. 
Croup,  definition  of,  i.  576. 

diagnosis  in,  i  584. 

pathology  and  history  oC  i 

prognosis  in,  i  584. 

propagation  in,  i.  684. 

symptoms  and  course  of;  i 

tracheotomy  in,  i  587. 

treatment  of,  i  684. 
Cumulative  action  of  poiBons. 
Cutaneous  afiections,  syphiliti 

definition  of,  ii.  627. 
Cyanosis,  pathology  of;  ii  621 
Cynanche  tracheabs  (see  Crou 

tonsillaris,  ii  759. 
Cystic  and  cestoid  entoaoa,  r 
tween,  i  846. 

entozoa,  i  822. 

immature  parasites,  i  839. 

parasites,  i  822. 
symptoms  of;  i.  852. 
Cysticerci,  description  of,  i  8- 
Cysticercus  celluloss,  desch] 
840. 

ex  tfenia  mediocanellata,  i.  t 

tcnuicollis,  i.  841. 
Cystin,  sediments  of,  in  mine. 
Cyst  of  Trichina  spiralis,  i.  87 
Cysts,  i.  839. 
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Death,  agony  of,  L  149. 
apt  to  be  sudden  in  relapsing  fever,  i. 

471. 
by  ansemia.  i.  150. 
by  apnoea,  i.  161. 
by  asthenia,  L  109,  151. 
by  coma,  i.  109,  152. 
by  fisunt  or  sjmcope,  L  150. 
by  starvation,  i  151. 
by  suffocation,  i.  151. 
by  syncope,  i  160. 
causes  ot  in  small-pox,  i.  2. 
from  fatal  injury,  i.  149. 
from  old  age,  i.  148. 
from  zymotic  diseases,  i.  210. 
modes  of,  in  disease,  i.  148. 

in  cases  of  fatty  heart,  ii.  612. 
insolatio,  ii.  396. 

in  typhoid  fever,  L  408. 
sudden,  in  beriberi,  ii.  89,  92. 
tendency  thereto,  to  obviate,  i.  153. 
Defervescence  by  cmw,  i.  32. 
by  lysu,  i,  32. 
definition  of,  i  32. 
in  pneumonia,  iL  679. 
Definition  of  acclimation,  ii  937. 
acute  pulmonary  consumption,  ii.  713. 

yellow  atrophy  of  liver,  iL  847. 
Addison*8  disease,  iL  74. 
ague,  L  514. 
anemia,  ii.  55. 
amesthesia,  ii.  503. 
anasarca,  ii.  774. 
aneurism  of  the  aorta,  ii.  728. 
angina  pectoris,  iL  624. 
aortitis,  ii.  727. 
aphonia,  ii.  763. 
apoplexy,  iL  312, 
ascites,  iL  774. 
asthma,  iL  147. 
atrophy  of  heart,  iL  601. 
balcuiess,  L  940. 
beriberi,  iL  83. 

Bright's  disease,  chronic,  ii.  95. 
bronchitis,  .ii.  654. 
bronchoceie,  or  goitre,  i.  804. 
cachexia,  L  9. 
carcinoma,  iL  162. 
carditis,  ii.  597. 
cardiac  atrophy,  ii.  601. 

degeneration,  iL  605. 
catalepsy,  ii.  356. 
cerebntis,  iL  295. 
chicken  pox,  i.  300. 
chloasma,  L  928. 
cholera,  i.  634. 
chorea,  iL  337. 

chronic  valvular  disease,  ii.  617. 
cow-pox,  L  266. 
crUiSf  L  32. 
croup,  i.  576. 
cvanosis,  ii.  627. 
defervescence y  L  32. 
degeneration,  L  112. 
VOL.   IL  3k 


Definition  of  delirium  tremens,  L  783. 
dengue,  i.  551. 
dial^tes  meliitus,  ii.  130. 
diphtheria,  L  564. 
disease,  i.  5. 

disease,  what  it  ought  to  include,  L  6. 
dysentery,  L  688. 
emphysema  of  the  lungs,  ii.  667. 
enaocarditis,  iL  684. 
enteric  fever,  i.  380. 
epilepsy,  ii.  357. 
ergotism,  L  778. 
erysipelas,  i.  353. 
fever,  L  29. 

fiuke-like  parasites,  L  844. 
functional  derangement  of  heart,   ii. 

628. 
gangrene  of  lungs,  ii.  720. 
glanders,  i.  685. 
goitre,  L  803. 
gout,  ii.  37. 
green  sickness,  ii.  62. 
h£ematoma,  ii.  336. 
hsemoptysis,  iL  724. 
heart  degeneration,  iL  605. 
hybrid  of  measles  and  scarlet  fever,  i. 

345. 
hydrocephalus,  ii.  374. 
hydrophobia,  L  671. 
hydrothorax,  ii.  642. 
hypertrophy  of  heart,  iL  600. 
hysteria,  ii.  346. 
idiocy,  iL  412. 
inflammation,  L  64. 
influenza,  L  542. 
insanity,  iL  402. 
insolatio,  iL  385. 
intercostal  neuralgia,  ii.  570. 
interlobular  emphysema,  ii.  668. 
intermittent  paludal  fever,  L  514. 
intestinal  fever,  L  380. 
itch,  L  910. 
lead  colic,  i.  795. 
life,  L  6. 

liver  diseases,  ii.  817. 
lousiness,  L  906. 
lysiSy  L  32,  49,  153. 
maliniant  pustule,  i.  694. 
measles,  L  304. 
meningitis,  ii.  280. 
miliary  fever,  i.  302. 
mum])8,  the,  iL  760. 
nephria,  iL  879. 
nephritis,  ii.  882. 
neuralgia,  ii.  498. 

paralysis  from  lalhyrus  Baima,  i.  814. 
pericarditis,  iL  571. 
peritonitis,  iL  7C8. 
Feyerian  fever,  i.  380. 
phthisis,  ii.  702. 
pleurisy,  ii.  631. 
pleurodynia,  iL  569. 
pneumonia,  iL  670. 
X)neumothorax,  iL  650. 
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Definition  of  purpura,  i.  773. 
remittent  paludal  fever,  i  626. 
rheumatism,  ii.  6. 
ringworm,  i.  927. 
round  worms,  L  865. 
scald  head,  i.  933. 
scurvy,  i.  759. 
•    simple  continued  fever,  i.  475. 
smaul-pox,  i.  234. 
specific  yellow  fever,  i  481. 
stomach  diseases,  ii.  782. 
supra -renal  melasma,  ii.  72. 
tape  worm,  i.  825. 
the  term  '*  pathognomonic,"  L  9. 
thoracic  myalgia,  ii.  570. 
tuberculosis,  ii  187. 
typhoid  fever,  i  380. 
tfarioliE  vaccina^  i.  266. 
vesicular  emphysema,  u.  667. 
white-ceU  blood,  ii  67. 
whooping-cou^h,  i.  550. 
zymotic  disease,  L  183. 
Definitions,  artificial,  i  168. 
essentials  of^  L  168. 
nosological,  i.  168. 
of  diseases,  i.  167. 

principles  on  which  they  may  be  made, 
i  169. 
Degenerate  heart,  diagnosis  o(  ii.  616. 
Defeneration,  i.  28. 
ubuminoid,  i.  123. 
alcohohc,  i.  144. 
amyloid,  i.  120. 

of  intestines,  ii.  806. 
of  kidney  iu  Bright's  disease,  ii  115. 
of  liver,  ii.  837. 
of  spleen,  ii.  888. 
cardiac,  morbid  anatomy,  ii  613. 

treatment  of^  ii.  616. 
cellulose,  i  124. 
congenital,  i  143. 

corpuscular  elements  of  lymph,  i.  90. 
definition  of,  i.  112. 
£atty,  i  113. 
lardaceous,  i  121. 
liquefactivc,  of  lymph,  i  90. 
melanic,  of  lymph,  l  90. 
mineral,  i  115. 

heart    (see   Cardiac  degeneration)^   ii. 
605. 
morbid  anatomy,  ii.  618. 
kidney,  fatty,  in  Bright's  disease,  ii 

109. 
liver,  fatty,  ii.  841. 
pathology  of,  i  112. 
pigmental,  i  117. 
pigmentary,  of  liver,  ii  841. 
stomach -glands,  ii  786. 
tissue,  i  112. 
tubercle,  ii  191. 
waxy,  i  121. 
Degenerations  of  intestines,  ii.  798. 
kidney  in  Bright 's  disease,  ii  109. 
liver,  treatment  of,  ii  842. 


D^enerations  of  the  kidney,  ii 
Deurium  tremens,  coma-vigil  ii 
course  of^  i  789. 
definition  of^  i.  782. 
diaCTOsis  of^  i.  792. 
pathology  oi,  i.  782. 
prognosis  in,  i  792. 
treatment  of,  i  793. 
Delitescence  in  inflammation,  L 
Delusion,  meaning  of,  ii  416. 
Delusional  insanity,  ii  4 1 6. 
Dementia,  phenomena  of^  ii  415 
Demodcx  foUicvlorum^  i  905. 
Dengue,  definition  of,  i  351. 
eruption  of^  i  352. 
pathology  of^  i  351. 
symptoms  o^  i.  352. 
treatment  of^  i  353. 
"Deposit,"  lyphoid  nature  of^  i. 
Depression,  i.  28. 
"Derbyshire  neck,"  i  809. 
Description  of  abdominal  diaes 
768. 
Acarus  scahiei,  i  910. 
acephalocysts,  i  846. 
Acaris  lumbricoides,  i  865. 
Bothriocephalus,  i  836. 
cephalic  order   of   local  dise 

280. 
common  skin  diseases,  ii  898. 
cysticerci,  i.  840. 
cysticercus  cellulosie,  i  840. 
diathetic  diseases,  ii  5. 
dietic  diseases,  i  859. 
diseases  of  the  spinal  cord,  ii  4 
enthetic  diseases,  i  671. 
entozoa,  i  825. 
fungus  foot  disease,  i.  948. 
kidney  diseases,  ii  879. 
miasmatic  diseases,  i  234. 
parasites,  and   the   lesions  tli 

duce,  i  826. 
sdrrhus,  ii  175. 
soft  cancer,  ii.  177. 
Tcenia  mediocanellaia,  i  835. 

solium,  i  826. 
tape-worms,  i.  835. 
Trichina  spiralis,  i  871. 
tuoerculous  diseases,  ii  187. 
various  round  worms,  i  901. 
Desquamation    of   the    akin   in 

fever,  i  321. 
Deterioration,  physical,  i  136. 
Development  of  fluke-like  paraE 
859. 
itch  acarus,  i  917. 
small -pox,  i  234. 
tubercle,  ii.  198. 
ty])hus  fever,  de  novo,  i.  459. 
Developmental  diseases,  i.  184. 
Diabetes,  conditions  affecting  fooc 

141. 
Diabetes  mellitus,  definition  o^  ii 
density  of  urine  in,  ii  140. 
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Diabetes  mellitus,  effects  of  regulated  diet 

in,  ii.  145. 
evidence  of  constitational  origin  of,  ii. 

130. 
inosUe  in  nrine,  ii.  141. 
patholo^  of,  ii.  1 30. 
prognosis  in,  iL  148. 
symptoms  o^  iL  136. 
treatment  of,  iL  143. 
Diabetic  sugar,  crystals  of  (fig.  2),  iL  140. 

estimation  of,  in  urine,  iL  865. 
Diagnosis,  aids  to,  i.  21. 

as  to  nature  of  cerebral  disease,  ii.274. 
between  ex  and  endo-carddaX  sounds,  ii. 

677. 
differential,  of  cardiac  murmurs,  ii.  551. 
in  epilepsy,  ii.  367. 
in  hybrid  of  measles  and  scarlet  fever, 

L349. 
in  hydrotborax,  ii.  643. 
in  neuralgia^  ii.  500. 
in  pneumonia,  ii.  695. 
of  acute  hydrocephalus,  ii.  380. 
of  amyloid  liver,  ii.  840. 
of  anaesthesia,  ii.  504. 
of  aphonia,  ii.  764. 
of  ascites,  ii.  778. 
of  asthma,  ii.  155. 
of  beriberi,  ii.  91. 
of  bowel  diseases,  ii.  766. 
of  brain  diseases,  iL  271. 
of  Bright's  disease,  iL  118. 
of  bronchitis,  iL  662. 
of  cancer,  iL  182. 
of  carditis,  ii.  605. 
of  cerebritis,  iL  808. 
of  chicken-pox,  L  301. 
of  cholera,  i.  661. 
of  cirrhosis,  iL  826. 
of  colic,  iL  796. 

from  lead,  i.  800. 
of  croup,  L  584. 
of  degenerate  heart,  iL  616. 
of  deurium  tremens,  L  792. 
of  disease,  L  8. 
of  diseases  of  the  heart  and  lungs,  ii. 

605. 
of  diseases  of  the  mouth,  iL  751. 
of  dysentery,  L  628. 
of  embolism,  ii.  745. 
of  endocarditis,  ii.  589. 
of  erysipelas,  L  856. 
of  fatty  heart,  iL  616. 
of  fungi,  i.  925. 
of  glanders,  L  693. 
of  gout,  ii.  47. 
of  green  sickness,  iL  68. 
of  haemoptysis,  iL  726. 
of  hydrophobia,  ii.  685. 
of  hysteria,  iL  350. 
of  ileus,  ii.  813. 
of  insanity,  iL  430. 
of  intussusception,  iL  813. 
of  jaundice,  iL  844. 


Diagnosis  of  measles,  L  812. 

of  menin^tis,  ii.  279,  287. 

of  moral  insanity,  iL  421. 

of  myelitis,  iL  469. 

of  oesophagitis,  iL  765. 

of  pericarditis,  ii.  574. 

of  peritonitis,  ii.  772. 

of  pigmental  emboUsm,  ii.  746. 

of  plague,  L  371. 

of  pleurodynia,  ii.  569. 

of  pulmonary  embolism,  ii.  746. 

of  jmrpura,  L  776. 

of  reflex  paraplegia,  iL  484. 

of  rheumatism,  ii.  25. 

of  scarlet  fever,  i.  836. 

of  scurvy,  L  766. 

of  small -pox,  L  257. 

of  spinal  arachnitis,  ii.  461. 

of  spinal  meninvntis,  iL  461. 

of  splenitis,  iL  892. 

of  suppurative  he[)atitis,  ii.  828. 

of  syphilitic  eruptions,  L  718. 

of  syphilitic  sores  from  herpes  pre- 
putials, L  711. 

of  thoracic  diseases,  ii.  505. 

of  Trichince  spiralis  in  muscles,  i.  880. 

of  white-cell  blood,  iL  73. 

outline  figures  of  use  in,  ii.  508. 

use  of  thermometer  in,  L  32. 
Diagram  of   tem^^erature  in  a  case  of 
quartan  ague,  i.  320. 

tertian  ague,  i.  519. 
Diagrams  of  range  of   temperature  in 
acute   pulmonary   consumption,   ii. 
715. 

in  erysipelas,  i.  357. 

in  febricula,  L  476. 

in  measles,  L  307. 

in  modified  small-pox,  i.  253. 

in  natural  small-i>ox,  L  241. 

in  ])neumonia,  ii.  680. 

in  prolonged  febricula,  i.  477. 

in  quotidian  ague,  i.  518. 

in  scarlet  fever,  L  323. 

in  typhoid  fever,  i.  387. 

in  typhus  fever,  L  434. 
Diarrhoea,  i.  423,  629. 

alba,  iL  802. 

crapulosa,  i.  630. 

definition  of,  L  629. 

from  increased  vascular  action,  i.  680. 

lienterica,  L  630. 

mucosa,  i.  630. 

of  irritation,  L  629. 

pathology  of,  i.  629. 

symptoms  of,  L  629. 

treatment  of,  L  631. 
in  typhoid  fever,  L  419. 

with  discharge  of  unaltered  ingesta,  i. 
630. 
Diathesis,  il.  8. 

acute  purulent,  H.  731. 

meaning  of,  ii.  6. 

morbosce.  ii.  6. 
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Diseases  of  the  spleen,  iL  888. 
parasitic,  i.  183. 
prevention  of,  i.  227. 
principles  of  defining  them,  I.  169. 
reasons  for  classifying  them,  i.  173. 
specific,  distinguishing  characters  of, 
il.  224 
spontaneous  origin  of,  i.  218. 
theory  of,  ii.  244. 
sporadic,  i.  183. 
tubercular,  i.  183. 
tuberculous,  description  of,  ii.  187. 

pathology  o^  ii.  185. 
wasting,  n,  185. 
zymotic,  i.  195. 
deaths  from,  i.  210. 
defined,  i.  18a 
Disinfection,  processes  of,  i.  232. 
Distinct  small-pox,  symptoms  o^  L  240. 
Diatoma  crtuaum,  i  861. 
egg  o^  i  859. 
hepaticum,  i.  861. 
hyteropkyea,  i  863. 
lanceoUUumy  i.  863. 
ophthalmobium,  i.  863. 
symptoms  of,  i.  865. 
Distomata  a  cause  of  dysentery,  l  864. 
causing  lesions  in  urinary  bladder,  i. 
863. 
Dracnnculus  (see  Guinea  worm),  i.  881. 
Drainage  tubes  for  removing  fluid,  ii.  646. 
"Dregs"  of  the  fever,  I  334. 
Dropsy  after  scarlet  fever,  i.  326. 
of  cardiac  disease,  ii.  621. 
of  the  brain,  ii.  376. 
peritoneal  (see  AacUes),  iL  775. 
Dumb  kink,  i.  557. 
Dura  mater,  hsematoma  of,  ii  336. 
Duration  of  typhoid  fever,  i  390. 

relapsing  fever,  i.  472. 
Dying,  various  modes  o^  i.  150. 
Dyacrasta,  iL  246. 

metastatical,  ii.  731. 
DyBenteria  (see  Dysentery),  L  588. 
Dysentery,  acute  cases,  i.  591. 
atrophy  of  mucous  membrane  in,  L  609. 
Baly*s  description  of,  in  Millbank,  i. 

603. 
caused  by  distomata,  L  864. 
causes  o£  i.  618. 
chronic,  L  592. 

morbid  anatomy  of,  i.  607* 
complex,  L  592. 

morbid  anatomy  of,  i.  608. 
complications  of,  l  610. 
conaitions  predisposing  to,  i.  621. 
definition  of^  L  588. 
diagnosis  of,  L  623. 
Dr.  Maclean's  treatment  of,  i.  627. 
dysenteric  lesions  seen  in,  i.  599. 

their  vascularity,  L  606. 
forms  of,  i.  591. 
hepatic  abscess  in,  L  611,  613. 
atfections  in,  L  611. 


Dysentery,  historical  notice  of,  L  589. 
morbid  anatomy  of,  i.  589. 
mortality  from,  i.  590. 
opinions,  various,  as  to  the  anatomical 

lesion  of,  i.  595. 
pathology  of,  L  589. 
prevalence  of,  i.  590. 
prognosis  in,  i.  623. 
pro|)agation  of,  L  618. 
pulmonic  lesions  in,  L  614 
scorbutic,  i.  617. 

lesions  in,  L  599. 
solitary  gland-lesion,  L  597. 
symptoms  of,  i.  615. 
treatment  of,  i.  624. 
tjrpes  of,  L  613,  617. 
Dyspepsia,  iL  793. 
an  early  indication  of  tuberculosis,  ii. 

209. 
of  Bright's  disease,  IL  102. 
diet  in,  ii.  796. 
strumous,  ii.  205. 
treatment  of;  ii.  793. 
urine  in,  ii.  793. 
Dyspeptic  symptoms  in  Bright^s  disease, 

ii.  105. 
Dysphonia  dericorum,  ii.  761. 
Dyspnoea,  ii.  149,  561. 

characters  of^  in  asthma,  ii>  157. 
in  Bright's  disease,  ii.  106. 
in  heart  affection,  ii.  157. 
of  bronchitis,  iL  157. 
cardiac  disease,  ii.  620. 
of  emphysema,  iL  157. 

Easton's  syrup  of  the  phosphate  of  iron, 

quinine,  and  strychnise,  iL  61. 
Ebriositas  (see  Delirium  tremens)^  i.  782. 
Echinococci,  booklets  of,  L  844. 
Echiiiococcus  cysts,  i.  841. 

endemic  in  Iceland,  i.  844 

hominis,  L  843. 

in  group,  L  845. 
"Eclair,"  yellow  fever,  specific,  in,*L  485. 
Ectasis  of  pulmonary  artery,  iL  200. 
Ecthyma,  li.  909. 
Ectopia  cordis,  ii.  628. 
Eczema  from  lice,  L  905. 

elementary  lesions  of,  ii.  900. 

pruriginoffum,  ii.  901. 

rimosum,  iL  901. 

treatment  of,  ii.  902. 
Eczematous  inflammations,  ii.  898. 
Eftiuvia,  animal,  L  212. 
Effusion,  inflammatory  characteristics  of, 
L84. 

in  meningitis,  ii.  282. 

purulent,  L  96. 

serous,  examples  of,  L  83. 
Efl'usions  of  blood  in  inflammation,  L  8.5. 
Egypt,  prevalence  oi  distomata  in  urinary 

bladder  in,  i.  864. 
Elimination     lessened,    with    increased 
metamor])hosis,  L  55. 
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Elimination    of    material  from   Peyer's 

glands,  i.  399. 
Emboli,  arterial,  ii.  744. 
pigmental,  ii.  745. 
pmmonary,  ii.  746. 

venous,  ii.  744. 
Embolism,  phenomena  o^  ii  743. 

sources  of,  ii.  744. 

symptoms  of,  ii.  746. 
Embryos  of  taenia,  i.  840. 
Emotional  (?)  paralysis,  ii.  479. 
Emphysema,  causes  of,  iL  668. 

definition  of,  ii  667. 

of  the  lungs,  ii  667. 

pathology  of,  ii.  668. 

symptoms  o^  ii.  669. 

treatment  of,  ii  670. 
Empyema,  ii.  632. 
Encephalitis  (see  Cerebritis),  ii  294. 
Encysted  entozoa,  i.  822. 

parasites,  i.  822. 
Endemic  influences,  i.  215. 
Endermic  medication  in  insanity,  ii  442. 
Endocarditis,  ii.  584. 

causes  of,  ii.  594. 

definition  of,  ii.  584. 

diagnosis  of,  ii.  590. 

hypertrophy  and  dilatation  ef,  ii.  592. 

morbid  anatomy  of,  ii.  584. 

pathology  of,  ii.  584. 

phenomena  of,  ii.  591. 

prognosis  of,  ii.  595. 

symptoms  and  results  of,  ii.  586. 

treatment  of,  ii  595. 
Enteralgia,  ii.  808. 
Enteric  fever,  definition  o^  i.  380. 
Enter ici,  i  184,  188. 
Enteritis,  ii.  803. 
Enterodynia,  ii.  808. 
E/Uhelic  diseases,  i  183,  667. 

description  of,  i  671. 

their  si)eciftc  characters,  i  669. 
Enthetic    order    of    zymotic    diseases, 

pathology  of,  i.  667. 
Entophytes,  i.  816. 
Entozoa,  i.  825. 

cystic,  i.  822,  839. 

description  of,  i.  825. 

development  of,  i.  822. 

encysted,  i.  822,  839. 

fecundation  of,  i.  822. 

how  gain  access  to  human  body,   i. 
851. 

immature,  i  821. 

list  of,  infesting  man,  i  821. 

migrations  of,  i.  822. 

relation  between  cystic  and  cestoid,  i 
846. 

sexually  mature,  i  822,  826. 
Ej)idemic    diseases,   proceedings    to    be 
taken,  i.  226. 

influence,  laws  reirulatiu'r,  i  222. 
nature  of,  i.  221. 

influences,  i  21d. 


Epidemics,  management  at,  i 
Epilation,  i  917. 

forceps  for,  i.  931. 
Epilepsy,  causes  of,  ii  365. 

definition  of,  ii  358. 

diagnosis  in,  ii  367. 

dietetic  treatment  of,  ii  3* 

patholo^  of,  ii  357. 

prognosis  in,  ii.  370. 

symptoms  of,  ii.  361. 

treatment  of,  ii.  371. 
Epiphytes,  i.  816,  919. 
Epithelial  cancers,  ii  180. 
Epizoa,  i  816. 

pathology  of  their  leaions, 
Epizootic,  cow-pox,  i.  274. 
Equination,  i.  273. 
Equinia,  i  685. 
Ergotism,  i  103,  778. 

definition  of,  i  778. 

historical  notice  of,  i  778 

pathology  of,  i.  778. 

symptoms  of,  i  780. 

treatment  of,  i  781. 
Ergotismus,  i  778. 
Erratum,  i.  xxxviii ;  ii  xxx 
Eruption  absent  in  small-jM 

course  of,  in  small -pox,  i 

in  acute  glanders,  i.  684. 

in  erysipelas,  i.  354. 

in  plague,  i.  370. 

in  scarlet  fever,  i.  320. 

in  the  hybrid  of  measlei 
fever,  i  347. 

of  chicken-pox,  i  301. 

of  dengue,  l  352. 

of  meiwles,  i.  305. 

of  miliaiy  fever,  i.  303. 

of  typhoid  fever,  i  383. 

of  t3rphus  fever,  i  430. 

vesicular,  of  horses,  a  soni 
i.  273. 
Eruptive  fevers,  i.  234. 
Erysipelas,  cause  of,  i.  360. 

and  puerperal  fever  intcn 
362. 

definition  o^  i  353. 

diagnosis  of,  i.  356. 

erratic  form  of,  i.  359. 

eruption  of,  i  354. 

ganffrenorum,  i  360. 

latency,  period  ofi  i.  362. 

pathology  of,  i  353. 

phlegmonodts,  i.  359. 

phlegmonous,  i.  96. 

propagation  of,  i.  ;?60. 

spread  of,  hy/omit^s,  i.  3 

symptoms  of,  i  354. 

tem|ierature  in,  i.  356. 

treatment  of,  i.  363. 

various  forms  of,  i.  358. 
Erythema,  ii.  898. 
Etiology,  i  7. 
Eustrongylus  gigas,  i  881. 
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Eathansesia,  i.  150. 

Evidence  of  the  cure  of  softening  of  the 
brain,  u.  299. 

liver  affection  in  pneumonia,  ii.  683. 
Elxamination,  methodical,  essential,  i  9. 

of  heart,  ii.  541. 

of  spinal  cord,  ii.  452. 

physical,  of  chest,  ii.  521. 
E!xami)les  of  fatty  degeneration,  L  113. 

mineral  degeneration,  i.  1 16. 

specific  morbid  poisons,  i.  202. 
'   superficial  suppuration,  i.  97. 

zymotic  diseases,  i.  196. 
Exanthema  hcBmorrha^icum,  L  776. 
Exanthemata,  i.  234. 
Excreta  increased  with  increase  of  tem- 
perature, i.  53. 

in  relation  to  temperature,  i.  51. 

retained,  associated  with  local  lesions, 
L  56. 

to  be  estimated,  i.  52. 
Elxcretion    of  chlorine    in    twenty-four 

hours,  i  52. 
Elxcretion  and  elimination,  i.  153. 

of  free  acid  in  twenty-four  hours,  i.  52. 

of   pho8])horic    acid   in    twenty -four 
hours,  i  52. 

of  sulphuric  acid  in  twenty-four  hours, 
i.62. 

of  urea  in  twenty-four  hours,  i.  52. 

of  uric  acid  in  twenty -four  hours,  i.  52. 

pulmonary,  in  fever,  i.  60. 
Exophthalmic  goitre,  l  811. 
Expression  of  the  countenance  in  thoracic 

disease,  ii.  558. 
^Extravasation,  i.  85. 

examples  of^  i.  85. 

into  the  substance  of  the  hemispheres 
or  central  gauglia,  ii.  317. 
Ehcudation-corpuscle  of  Gluge,  i  91. 

typhoid,  absorption  of,  i.  403. 
Exudations,  L  27. 

truly  inflammatory,  i.  83. 
£Ixudative  inflammation,  i  99. 

Facial  amesthesia,  ii  503. 

^)alsy,  ii.  475. 
Famt  or  syncope,  death  by,  L  150. 
False  membrane,  i.  88. 
Famine  fever,  L  467. 
Farad izatio/iy  ii.  498. 

in  lead  palsy,  i.  801. 
Farcy,  i.  685. 
buds,  i.  685. 
buttons,  i.  685. 
Farr's.  Dr.,  system  of  nosology,  i.  180. 
Fasciola  lic.patica,  i  861. 
Fatal  termination,  modes  of^  in  typhus 

fever,  L  444. 
Fatty  defeneration,  i.  113. 
heart,  li.  605. 
analysis  of  symptoms  of,  ii  607. 
diagnosis  of,  ii  616. 
mode  of  death  in,  ii.  612. 


Fatty  degeneration  of  heart,  pulse  in,ii.  700. 

kidney,  ii  885. 

in  Blight's  disease,  ii.  109. 

liver,  symptoms  of,  ii'  841. 

of  liver,  ii.  841. 

treatment  of,  ii  616. 
Fauces,  affection  in  syphilis,  i.  709. 

diagnosis  of  diseases  of,  ii  751. 
Favourable  termination  of  fevers,  i.  153. 
Favus  cup,  i.  934. 
Favus  fungus  in  hair,  i  937. 

of  the  nail,  i.  933. 

(see  Scald  head),  i.  933. 

symptoms  of,  i  9.35. 

treatment  of,  i.  938. 
Febricula,  pathology  of,  i  475. 

treatment  of,  i  478. 
Febrile  consumption,  ii  216. 

cephalic  diseases,  ii.  280. 
Febris  continua,  i  475. 

icterodes  remittens,  i  537. 

intermittens,  i  514. 

Tfcurrcns,  i.  464. 
Febtns  remittens,  i.  626. 

typhoides,  i.  380. 

typhus,  i  426. 
Feigned  epilepsy,  ii.  369. 
FelTs  paste,  i  730. 
Fever,  i  28. 

alkaline  salts  in  i  155. 

ardent,  i  476. 

asthenic,  i  107. 

bilious  remittent,  i  707- 

condition  of  blood  in,  i  59. 
of  urine  in,  i  59. 

continued,  anomalous  forms  of,  i.  478. 
simple,  i.  475. 

detinition  of,  i.  29. 

destruction  of  tissue  in,  i  57. 

**dregs'of,  i  334. 

Dr.  Parkes's  observations,  i  55. 

excreta  to  be  estimated  in,  i  52. 

famine,  i.  467- 

free  acidity  of  urine  increased,  i.  59. 

Galen's  definition  of,  i  30. 

heat  to  be  measured  in,  i  30. 

hectic,  i.  109. 

inflammatory,  i  104. 
tyi)e  changed,  i  141. 

nervous  system  in,  i.  60. 

pathology  of,  i.  29. 

phenomena  of^  i  29. 
complex,  i  61. 

preternatural  heat  in,  i  30. 

primary,  of  scarlet  fever,  i.  328. 

pulmonary,  excretion  in,  i  60. 

putrid,  ii  731. 

j)yogenic,  ii  731. 

pytnogenetic,  i  415. 

remittent,  of  the  Mediterraao.'\n,  i  508L 

retention  of  water  in,  i  58. 

rheumatic,  ii.  16. 

scarlet,  diagnosis  of^  i  336w 
tfquelcB  of,  i.  334. 
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Fever,  secondary,  of  small-pox,  i.  235. 
sequence  of  phenomena  in,  i  31. 
simple  continued,  i.  475. 
specific  yellow,  i.  481. 
sthenic,  i.  108. 
sun,  i.  476. 

suppurative,  of  small  pox,  i.  235. 
sympathetic,  i.  104. 
symptomatic,  i.  104. 
temperature  in  relation  to  excreta,  L  51. 
termination  of^  by  lysiSj  L  153. 

by  crisis,  i.  153. 

by  lysis  and  crisis,  L  154. 
tissue-change  to  be  estimated  in,  i.  30. 
type  of^  i  104. 
typhoid,  age  of  its  prevalence,  i.  396. 

duration  of^  i  390. 

lesions  in,  i.  395. 

mode  of  recovery,  L  390. 

propagation  of,  i.  225. 

type  of;  i.  108. 
typhus,  definition  of;  i  426. 

modes  of  fatal  termination,  i.  444. 
morbid  anatomy  of;  i.  445. 
use  of  thermometer  in,  i.  32. 
worm,  i  852. 
Fevers,  continued,  L  374. 
eruptive,  i.  234. 
idiopathic,  i  30. 
literal,  i.  503. 
malarial,  i.  503. 
mucous,  i.  541. 

names  of,  objectionable,  i.  31. 
natural,  favourable  termination  of,  L 153. 
nature  of,  i.  30> 
paludal,  i  503. 
primary,  i.  30. 

ranges  of  temperature  typical,  i.  46. 
secondary,  i  30. 
specific,  i.  30,  195. 
symptomatic,  L  30. 
treatment  of,  i.  153. 
Fibrin  or  fibrine,  i.  85. 

in  inflammation,  i.  83. 
Filaria  lachrymalis^  i.  902. 
lenlis,  L  901. 

medinensis  (see  Guinea  worm),  i.  881. 
oculi,  i.  902. 
Fluke-likfr  parasites,  i.  858. 
development  o^  i  859. 
found  m  man,  i.  861. 
Follicular  inflammation  of  the  throat,  ii 

762. 
stomatitis,  iL  756. 
Fomites,  erysipelas  spreads  by,  i  361. 
reflex  paralysis,  ii.  479. 
l)ropagating  measles,  i.  315. 
propagation  of  yellow  fever  l)y,  L  491. 
Food,  deficient,  effects  of,  i  754. 
effects  of,  i.  747. 
in  diabetes  mellitus,  ii.  141. 
nutritive  values  of,  i.  749,  751. 
starchy,  with  sugar,  in  urine,  iL  141. 
Foot,  fungus  of,  in  India,  i  944 


Forms  of  asthma^  iL  151. 
dysenterjr,  i.  591. 
insanity,  iL  411. 
melancholia,  ii.  423. 
metastatical  dyscrasiae,  ii. ' 
paralysis,  iL  473. 
progressive  paralysis,  iL  4fi 
reflex  paralysis,  iL  479. 
Formula  for  observations  oo 

iL  97. 
**  Ferri  ammonia  phaspkc 
^*  Syrupus  ftrri,  quinice^ 

phosphatum,^  iL  61. 
Free  acid  excreted  in  twenty 

L52. 
acidity,  estimation  o^  in  u: 
Fremitus,  iL  524. 
rhonchial,  ii.  524. 
of  friction,  ii.  524. 
Friction-fremitus,  iL  524. 

sound  in  pericarditis,  iL  51 
Functional  derangements  of  1: 
disease  of  stomach,  iL  793. 
FuTigi,  L  919. 
diagnosis  oi,  i.  925. 
in  man,  i.  9i22. 
in  urine,  ii.  874. 
various  forms  identical,  L  ! 
Fungus  a  cause  of  baldness,  i 
from  a  favus  crust,  L  934. 
hsmatodea,  ii.  177. 
in  alopecia,  L  940. 
of  rin^iwjprm,  L  928. 
parasites,  L  919. 
foot  disease,  description  of, 

fi^re  of;  L  946. 

historicaJ  notice  of;  i.  94 

microscopic  cells  of,  i.  9a 

of  India,  definition  of,  L 

pathology  ot  L  944. 

symptoms  of;  L  952. 

various  forms  o(  L  945. 

Galenas  definition  of  fever,  i 
Gangrene,  L  103. 

of  brain  substance,  iL  298. 

of  lung  in  typhus  fever,  i.  ^. 

of  the  lungs,  ii.  720. 
symptoms  of,  ii.  72.3. 
treatment  of,  iL  724. 
Gargle  in  scarlatina,  i.  343. 
Gastralgia,  ii.  809. 
Gastric  juice,  iL  783. 

ulcers,  ii.  791. 

vomiting,  as  distinguished 
bral,  u.  273. 
Generation  of  distomata,  L  Si 

entozoa,  i.  822. 

Guinea  worm,  i,  899. 

and  propagation  of  small -pt 

of  heat  m  fever,  L  30. 

of  round  worm,  L  867. 
Geographical  disease-realms, 

distri  bution  of  health  and  dis 
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Geography,  medical,  ii.  913. 
Germinal  matter,  i  27. 
Gin-drinker's  liver,  ii  822. 
Gland,  lymphatic  affection  o(  in  white- 
cell  blood,  ii  71. 
Glanders,  cause  of^  i.  690. 

definition  of^  i.  685. 

diagnosis  of^  i  693. 

eruption  in  acute,  i.  688. 

latent  period  in,  i.  692. 

patholo^  of,  i  685. 

prognosis  in,  i.  692. 

propagation  oi^  L  692. 

sjonptoms  o(  i  688. 

treatment  o^  i.  693. 
Glands,  mesenteric,  enlarged  in  typhoid, 
1404. 

intestinal,  anatomical  forms,  i.  397. 

lesions  of  intestines,  ii.  798. 

Peyer's,  elimination  of  material  from, 
L  399. 
Glandular  degeneration  of  stomach,  ii 

784. 
Globules,  inflammatory,  L  89. 
Globus  hystericus,  u.  346. 
Glossitis,  treatment  of,  u.  757. 
Olyeogenesis,  iL  132. 
Goitre,  acute,  I  807. 

association  with  cretinism,  i  809. 

definition  of,  i.  804 

exophthalmic,  L  811. 

its  connection  with  drinkintr-water,  i. 
810.  ^ 

morbid  anatomy  in,  i.  804. 

of  anaemia,  i.  811. 

pathology  o^  i.  804. 

prevalence  of;  in  limestone  districts,  i. 
805. 

treatment  of,  i.  812. 
Gout,  atavism  in,  ii.  41. 

atonic,  ii.  45. 

definition  of,  ii.  36. 

dia^osis  of,  iL  47. 

flying,  ii.  45. 

forms  of,  ii.  45. 

influence  of  mode  of  life  in  causing,  ii. 

local  affections  in  connection  with,  ii. 
39. 

mineral  waters  in,  ii.  54. 

patholo^  of,  ii.  36. 

prognosis  in,  ii.  47. 

retrocedent,  iL  45. 

rheumatic,  iL  47. 

sciatica,  iL  40. 

symptoms  of,  ii.  42. 

treatment  of,  ii.  49. 
Gouty  joints,  urate  of  soda  in,  iL  38. 
(j^ranulation,  i.  100. 

a  healing  process,  L  101. 
Granule,  anatomy  of,  in  granulation,  i. 

101. 
Granules,  L  27. 

compound  cell,  L  89. 


Gravity,  specific,  of  urine,  iL  867. 
Green  sickness,  definition  of,  iL  62. 

diagnosis  of,  iL  65. 

pathology  of,  ii.  63. 

treatment  o^  iL  65. 
Growth  most  marked  at  certtdn  ages,  ii. 
227. 

of  the  human  bod^  indicated  by  age, 
weight,  height,  ii.  226. 
Growths,  i.  27. 

cancer,  excision  o^  ii.  182. 

in  cancer,  L  28. 

in  typhoid  fever,  i.  28. 
Guinea  worm,  i.  881. 

generation  of,  i.  899. 

head  of,  i.  886. 

internal  parts,  i.  886. 

its  spontaneous  expulsion,  i.  894. 

locality  of,  in  the  body,  i.  884. 

migratory  powers  of,  i.  885. 

number  in  one  patient,  L  883. 

pathological  relations  of,  i.  823. 

period  of  year  when  it  most  prevails, 
L  891. 

phases  of  its  life,  i.  889. 

problems  for  solution,  L  901. 

propagation  of,  L  899. 

section  of  adult,  L  887. 

soil  where  endemic,  L  892. 

structure  of,  i.  886. 

symptoms  of  its  presence,  i.  887. 

tail  end,  L  886. 

vitality  of,  i.  896. 

water,  mud,  and  tanks  to  be  examined, 
i.  897. 

young  of,  i.  889. 
Gummata  in  brain,  i.  720. 

in  syphilis,  i.  715. 
Gyncecophorus  hcematohius,  i.  863. 

Habit  affects  the  action  of  poisons,  i.  200. 
Haematine  crystals,  L  1 19. 
Haemato-crystalline,  i.  119. 
Hsematoidine  crystals,  i.  119. 
Hsematoma    of    the    dura    mater    (see 
Hcematoma),  iL  336. 

definition  of,  ii.  336. 

pathology  of,  ii.  336. 

symptoms  of,  iL  .337. 

treatment  of,  ii.  337. 
Haematuria  caused  by  distomata,  i.  850. 
Htumine,  L  119. 
Haemoptysis,  definition  of,  iL  724. 

diaicnosis  of,  ii.  726. 

patholojpr  of,  ii.  724. 

prognosis  in,  ii.  7iJ6. 

symptoms  of,  ii.  725. 

of  tuberculosis,  ii.  216. 

treatment  of,  ii.  726. 
Haemorrhage   from    bowels  in    typhoid 
fever,  treatment  of,  i.  423. 

intestinal,  during  typhoid  fever,  i .  403. 

into  brain,  symptoms  of^  iL  325. 

into  ventricM8,  symptomt  o^  ii.  325. 
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Haemorrhage  pulmonary  (see  ffcemopty- 
eis),  ii  724. 
reduces  heat,  L  154. 
Haemorrhagic  pericarditis,  ii.  678. 
phenomena  m  specific  yellow  fever,  i. 
493. 
HaUucioation,  instances  of,  ii.  416. 

meaning  of,  ii.  416. 
**Hankey,"  yellow  fever  on  board  the, 

i.  486. 
Head  and  body  of  Bothriocephxdua  corda- 

tu8,  i.  839. 
Head  of  BothriocepJialus  latus,  i.  837. 
Health,  conditions  of,  L  6. 
mental  standard  of,  ii.  419. 
relative  nature  of,  i.  4. 
thoracic  sounds  heard  in,  ii.  531. 
Heart  affection  in  rheumatism,  ii.  13. 
affection,  forms  of,  in  rheumatism,  ii.  13. 
and  lung  diseases,  diagnosis  of^  ii,  505. 

pathology  of,  ii.  5C5. 
and  lungs,  weight  of,  iL  640. 
atrophy  of,  ii.  601. 
auscultation  of^  ii.  547. 
degenerate,  diagnosis  of,  ii.  616. 
degeneration,  morbid  anatomy,  ii.  613. 
(see  Cardiac  df generation) ,  ii.  605. 
treatment  o^  ii.  616. 
dilatation  of^  ii.  592. 
diseases,  ii.  571. 
dyapncea^  ii.  157. 
echinococcus  cysts  in,  ii.  602. 
enlarged  (see  Hypertrophy)^  ii.  600. 
fatty,  ii.  605. 
analysis  of  symptoms  ot  ii.  607. 
diagnosis  of,  ii.  616. 
mode  of  death  in,  ii.  612. 
pulse  in,ii.  610. 
varieties  of,  ii.  606. 
functional  derangements  of,  ii  629. 
definition,  ii.  629. 
pathology,  ii.  629. 
hydatids  of,  ii.  602. 
liypertrophy  of,  i.  584. 
pathology  of,  ii.  COO. 
induration  o^  ii.  599. 
inflammutiou  of  lining  membrane  (see 

Endocarditis),  ii.  684. 
its  impulse  and  significance,  ii.  642. 
lesions  in  angina  |>ectoris,  iL  625. 
malformations  of,  ii.  628. 
mode  of  examination  of,  ii.  641. 
morbid  sounds  of,  ii.  550. 
percussion  of,  ii.  5-15. 
ramollissement  of,  ii.  598. 
relations  of,  to  thoracic  walls,  ii,  636. 
rupture  of^  ii.  599. 
suppuration  of,  ii.  597. 
symptoms  of   dilatation    and  hyper- 
trophy, ii.  593. 
syphilitic  nodes  in,  i.  719. 
ulceration  of,  ii.  598. 
valvular  disease,  chronic,  ii.  617. 
treatment,  ii.  622. 


Heart,  white  spots  on,  iL  576 

Heart's  orifices  and  cavities 

of,  iL  539. 

obstructions,  or  r^^urgitat 

relative  position  o^  iL  637 

sounds,  ii.  648. 

transmission  ot  iL  549. 
Heat,  amount  of,  to  be  measv 
L30. 
apoplexy,  iL  384. 
asphyxia,  ii.  384. 
of  body,  modes  of  measuri 
to  be  measured  by  a  t 
L  32. 
preternatural,  in  fever,  i  : 
reduced  by  blood-letting,  i 
digitalis,  L  154. 
haemorrhage,  L  154. 
cold  water,  L  154. 
reduction  of^  L  163. 
Hectic  fever,  L  109. 
fever,  pulse  in,  L  110. 
symptoms  of^  L  109. 
flush  of  face,  L  111. 
Height,  age,  and  weight,  coi 
in  healthy  persons,  ii.  2 
of  full-grown  men,  iL  227. 
Height  of  lads  at  eighteen  ' 

ii.  227. 
Hemichorea,  ii.  344. 
HemipUgia^  iL  475. 
anomsdous,  iL  486. 
lesions  which  give  rise  to. 
Hei>atic  abscess,  question  o: 
830,  832. 
affections  in  dysentery,  L 
calls  in  cirrhosis,  ii.  823. 
vomiting  as  distingnishei 
bral,  iL  273. 
Hepatitis,  ii.  820. 
diffusa,  iL  847. 
interstitial,  iL  822. 
suppurative,  diagnosis  ot^ 
treatment  of,  iL  830. 
Hepatization  of  lungs,  grej 

C85. 
Hereditary  predisposition,  i 
in  alternate  generationi 
transmission,  ii.  3. 
of  carcinoma,  ii.  164. 
of  insanity,  ii.  410. 
of  phthisis,  iL  221. 
of  tuberculosis,  iL  221. 
Herpes,  ii.  898. 

lyuiph  of,  growth  of,  desc 
preputialis,  diagnosis  froi 

711. 
treatment  of,  ii.  898. 
Hexathyridium  renarum,  L  i 

pinguicola,  L  8G4. 
Hippuric  acid    sediments 

872. 
Histolo^,  i.  16. 
morbid,  i.  7. 
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Histolysis,  L  112. 

pathological,  i.  10. 
Historical  notice  of  beriberi,  ii.  84. 
diphtheria,  i.  564. 
dysentery,  i.  589. 
ergotism,  i.  778. 
fdngns  foot  disease,  L  944. 
influenza,  i.  542. 
malignant  pustule,  i.  694. 
relapsing  fever,  i.  466. 
scurvy,  i.  759. 
typhus  fever,  i.  426. 
white-cell  blood,  u.  67. 
History  of  a  case  of  Trichina  spiralis 
disease,  i.  872. 
cow-pox,  i.  266. 
croup,  i.  677. 

distinction   between  typhus   and  ty- 
phoid fever,  i.  376. 
small-pox,  i.  259. 
svphihzation,  i.  729. 
the  plague,  i.  866. 
"H»ref,"i.  301. 
Homicidal  mania,  ii  427. 
Horses,  vesicular  eruption  of,  a  source  of 

variola,  i.  273. 
Humoralists,  L  12. 
Hunger-pest,  i  467. 

Hybrid  disease  of  measles  and  scarlet 
fever,  L  345. 
of  measles,  dia^oaisin,  L  361. 
eruption  in,  i.  847. 
prognosis  in,  i.  361. 
treatment  of,  i.  351. 
Hydatid  cysts,  prevention  of,  L  853. 

tumor  or  cyst  of  echinococcus,  i.  845. 
Hydatids,  L  839. 

experiments  on,  L  818. 
of  heart,  ii.  602. 

of  the  brain,  symptoms  of^  ii.  807. 
Hydrocephaloid  disease,  ii.  381. 
Hydrocephalus,  acute,  diagnosis  of,  ii. 
380. 
causes  of,  ii.  379. 
definition  of,  ii.  874. 
pathology  of,  ii.  374. 
prognosis  in,  iL  381. 
spurious  diagnosis  of,  ii.  380. 
symptoms  of  ii  877. 
treatment  of,  ii.  381. 
Hydrophobia,  causes  of,  i  679. 
definition  of,  i  C71. 
diaznosis  of,  i  682. 
patnolojzy  of,  i  672. 
poison,  latency  of,  i.  672. 
post-mortam  a])pearance9,  i  675. 
preventive  treatment  of,  i  085. 
prognosis  in,  i.  682. 
symptoms  of,  i  675. 
treatment  of,  i  682. 
Hydrorachis^  ii  459. 
Hydrothorax,  ii.  642. 
definition  of,  ii.  642. 
diagnosis  of^  ii  643. 


Hydrothorax,    evacuation    of   fluid    by 
drainage  tubes,  ii.  649. 
indications  for  operation,  ii  646. 
pathology  of,  ii.  642. 
prognosis  in,  ii.  643. 
symptoms  of,  ii  642. 
treatment  of,  ii.  644. 
Hygiene,  objects  of,  i.  2. 
Hygienic  management  of  the  system,  ii 

247. 
Hypertrophy,  i.  28. 
and  dilatation  of  heart,  symptoms,  ii 

593. 
of  the  heart,  ii.  592. 
definition  of,  ii.  600. 
eccentriCy  ii.  601. 
symptoms  of,  ii.  603. 
Hypochondriacal  melancholia,  ii.  423. 
Hysteria,  causes  of,  ii.  353. 
definition  of,  ii.  347. 
diagnosis  of,  ii.  350. 
pathology  of,  ii  347. 
prognosis  in,  ii.  353. 
sym])toms  of,  ii.  347. 
treatment  o^  ii.  354. 

"Icarus,"    yellow  fever,    specific,    on 

board  the,  i.  486. 
Iceland,  endemic  echinococcus,  i.  844. 
Ichoraemia,  ii  731. 
Ichthyosis,  ii.  912. 
Icterus,  ii.  842. 
Ictus  solis,  ii.  385. 
Idiocy,  definition  of,  ii  412. 

moral  phenomena  of,  ii  419. 

pathology  of,  ii.  412. 
Idiot,  character  of,  ii  412. 
Ileus,  ii  810. 

cause  of,  ii.  810. 

diagnosis  of,  ii  813. 

morbid  anatomy,  ii.  812. 

prognosis  in,  ii.  814. 

symptoms  of,  ii  813. 

treatment  of,  ii.  814. 
Illusion,  meaning  of,  416. 
Imagination,  ii  810. 
Imbecility,  ii  414. 
Impaired  digestion,  treatment  of,  ii.  793. 

aiet  in,  ii.  796. 
Impetigo,  ii  902. 

Incubation  of  ova  of  ajfcnricfes,  i.  869. 
India,  mortality  and  sickness  in,  ii.  94^1. 
Induration  of  the  heart,  ii  599. 
Infarction,  i.  397. 
Infecting  distance  of  malaria,  ii.  934. 

sore,  characters  of,  i  703. 
Infection,  septic,  of  blood,  ii.  737. 

traumatic,  ii.  739. 
Infiltration,  ])urulent,  i  96. 
Inflammation,  i.  28. 

adhesive,  i  87. 

alteration  of  blood  in,  i.  72. 

antimony  in,  i  166. 

blood  in,  i  83. 


988 


INDEX. 


Inflammation,  cell-changes  in,  i  79. 
circumscribed,  of  liver,  ii  826. 
definition  of^  i  64. 
delitescence  in,  L  82. 
effects  of;  L  81. 

erythematous,  of  skin,  iL  898. 
essential  nature  of^  L  79. 
events  of;  i  81. 
exudative,  L  99. 
fibrin  in,  i.  83. 
influence  of  nerves  in,  L  80. 
mercury  in,  L  165. 
metastasis,  L  82. 
minute  arteries  in,  L  76. 
mucin  in,  i  83. 
nidus  substance,  i.  82. 
parenchymatous,  i.  79,  93, 99. 
pathology  of;  L  64. 
phl^monous,  iL  911. 
productive  effects  oi^  L  82. 
products  of;  i  81. 

corpuscular,  L  87. 

fibrinous,  i  87. 
resolution  of;  i  75. 
secretory,  i  99. 
9erum  in,  i  83. 
stagnation  of  blood  in,  L  69. 
suppurativej  L  87. 

of  liver,  ii.  826. 
symptoms  of,  i  104.  *' 

treatment  of,  L  155. 
true  exudations,  L  83. 
use  of  alkalies,  L  166. 
Inflammation  of  the  aorta  (see  AortitU), 

ii.  727. 
arachnoid  and  pia  mater  (see  Menin- 
gitis), ii  280. 
hepatic  parenchyma,  ii.  821. 
membranes  of  spinal  cord,  ii.  457. 
oesophagus,  ii.  764. 
pericanuum,  iL  571. 
the  bowels,  iL  803. 
the  brain-substance  (see  Certbriti»\  iL 

294. 
the  bronchia  (see  Bronchitis),  iL  654. 
the  capsule  of  the  liver,  ii.  821. 
the  heart  (see  Carditis),  iL  597. 
the  kidney  (see  Nephritis),  iL  882. 
the  larynx,  iL  762. 
the  lining  membrane  of  the  heart  (see 

Endocarditis),  iL  584. 
the  liver,  iL  820. 

chronic  diffuse,  iL  822. 
the  mouth  (see  Stomatitis),  iL  755. 

truatment  of;  ii.  755. 
the  peritoneum  (see  Peritonitis),  ii.  768. 
the  substance  of  the  lungs  (see  Pneu- 
monia), iL  670. 

spinal  cord  (see  Myelitis),  iL  462. 
the  tongue,  ii.  757. 
the  tonsils,  ii.  758. 
Inflammations,  eczematous,  ii.  901. 
luflainmatory  effusions,    characteristics 
of;  L  84. 


Inflammatory  fever,  L  104. 
pulse  in,  L  110. 
type  of;  changed,  L  141. 

dobules,  i.  89. 

fymph,  L  85. 
in  ulceration,  L  100. 

phenomena,  L  65. 
Influence,  epidemic,  laws  regv 

222. 
Influences,  endemic,  L  215. 

epidemic,  L  215. 

pandemic,  L  215. 
nature  of,  L  221. 
Influenza,  L  542. 

ca^ollary  bronchitis  in,  L  54ft 

causes  of;  L  547. 

definition  of,  L  542. 

historical  notice  of;  L  542. 

pathology  of;  i.  543. 

prognosis  in,  L  548. 

propagation  of;  L  547. 

pulmonary  complications  in,  i 

symptoms  of;  L  544. 

treatment  of;  L  548. 
Inhalers  for  steaming  the  throat 
Inoculation  of  small-pox,  L  265. 

is  unlawful,  L  279. 
Jnositc,  composition  oi,  iL  141. 

in  urine  of  diabetes  mellitns, 

or  muscle-sugar  (fig.  3),  iL  141 
Insane,  progressive  paralysis  of, 

symptoms  of.  iL  412. 

treatment  o^  iL  439. 

weight  of  brain  in,  iL  406. 
Insanitas  (see  Insanity),  iL  402. 

causes  of;  iL  408. 

classification  of  its  forms,  iL  4 

definition  oi^  iL  402. 

delusional,  iL  416. 

diagnosis  of,  iL  430. 

forms  o^  iL  411. 

hereditary  transmission  of;  iL 

moral  diagnosis  of;  iL  421. 

monJ,  in  adult  life,  iL  420. 

morbid  anatomy  in,  iL  405. 

patholo^  o^  iL  402. 

prognosis  in  cases  of;  iL  436. 
Insolatio,  causes  of;  ii.  398. 

condition  of  urine  in,  iL  392. 

definition  of;  iL  385. 

in  quarters,  ii.  389. 

causes  Tiredisposing  to,  iL  3^ 

in  the  field,  iL  2t85. 

mode  of  death  in,  ii.  396. 

morbid  anatomy  in,  iL  395. 

on  the  march,  iL  385. 

patholo^  of,  ii.  385. 

prevention  of;  iL  400. 

regarded  as  of  malarious  origu 

sym]>toms  o^  iL  385. 

treatment  of,  iL  398. 
Inspection  of  abdomen,  iL  768. 
Institutes  of  medicine,  L  2. 
Intelligence,  phenomena  o^  iL  2 
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Intercostal  neuralgia,  pathology  of^  ii. 

670. 
Interlobular  emphysema,  definition  oi^ 

ii668. 
Intermittent  fever,  temperature  in  cases 
of;  i.  518. 

paludal  fever  (see  AgiLe,  definition  of), 
i  614. 
International  nomenclature,  i  181. 
Interstitial  absorption,  i.  100. 
Intestinal  affection    in    typhoid  fever, 
treatment  of,  i.  121. 

catarrh,  ii.  801. 

fever,  definition  of;  i  880. 

glands,  anatomical  forms  of,  i.  897. 
Intestines,  amyloid  degeneration  o^  ii. 
806. 

atrophy  of,  in  t^hoid  fever,  iL  408. 

congestions  of,  li  801. 

degeneration  of,  ii.  798. 

diseases  of;  ii  797. 

gland-lesions,  ii.  798. 
Intumescence  of  Foyer's  glands,  i.  397. 
Intussusception^  ii  810. 

diagnosis  o^  ii.  813. 

pro^osis  in,  ii.  816. 
Invagination,  symptoms  of,  ii.  813. 
Investigation  of  cases  of  pneumonia,  ii. 
675. 

instruments  of,  i  10. 
Iodide  of  potassium  in  syphilis,  i.  735. 
Iodine,  test-solution  for  amyloid,  i  127. 
Iron,  indications  for  its  administration, 

ii  60. 
Irritation,  i.  28. 
Isothcrmic  zones,  ii.  915. 
Itch  acarua,  embryo,  i.  917. 

description  of;  i  910. 

development  o^  i.  917. 

female,  i.  909. 

male,  i.  910. 

definition  of,  910. 

pathology  o^  i  910. 

symptoms  of,  i  915. 

treatment  of,  i  916. 

Jaundice,  ii.  842. 

causes  o^  ii  843. 

in  malarious  fevers,  i.  606. 

leucine  in  urine  of;  ii  846. 

pathology  of,  ii  842. 

sugar  in  urine  o(  ii.  846. 

symptoms  of,  ii.  844. 

treatment  of,  ii.  847. 

tyrosine  in  urine  of;  ii  846. 

yellows,  ii  842. 
Joint  murrain,  i  694. 
Joints,  inflammation  of,  in  rheumatism, 

ii  21. 
Juice  of  cancers,  characters  of,  ii  174 

Keloid,  treatment  of;  ii.  912. 

true  and  false,  ii  912. 
Kidney,  amyloid,  ii  885. 


Kidney  cells,   "cloudy  swelling"  of,  in 
Bright*s  disease,  ii.  122. 

degenerations  of,  ii.  885. 
m  Bright's  disease,  ii.  115. 

disease,  a  cause  of  apoplexy,  ii.  328. 

fatty,  ii  886. 

granular  degeneration  of,  ii  101. 

growth  of  new  material   in   Bright's 
disease,  ii.  112. 

inflammation  of  (see  NephrUis)^  ii.  866. 

large  white,   in   Bright's   disease,  ii. 
111. 

lesions  in  Bright's  disease,  ii.  109. 

mixed  lesions  in  Bright's  disease,  ii. 
115. 

morbid  anatomy  o^   in  Bright's  dis- 
ease, ii.  109. 

papillary  catarrh  of;  ii.  888. 

small  contracted,  in  Bright's  disease, 
ii  114. 

suppuration  of,  ii.  886. 
Kidneys,  diseases  of;  ii.  850. 
Kink  host,  i  553. 
Kleptomania,  ii  430. 
Kuchenmeister  and  Von  Siebold's    ex- 
periments, i  816. 

Lardaceous  degeneration,  i.  1 20. 
Laryngitis,  treatment  o(  ii.  759. 
Laryngoscope,  ii  751. 
Larynx,  diagnosis  of  diseases  of,  ii  751. 

inflammation  of;  ii.  761. 
Latency  in  cases  of  specific  yellow  fever, 
i.  487. 
malarious  fevers,  i.  504. 
of  hydrophobia  poison,  i.  072. 
of  morbid  poisons,  i  206. 
of  poisons,  i  198. 
of  syphilitic  virus,  i  707. 
period  of  erysipelas,  i.  362. 
in  scarlet  fever,  i.  336. 
of;  in  typhus  fever,  i.  463. 
whooping-cough,  i.  559. 
Latent  period  in  glanders,  i.  693. 

pleurisy,  ii.  636. 
Lathyrtut  sativutt,  paralysis  from,  i  814. 
Lead,  its  diffusion  through  the  body,  i. 
797. 
colic,  definition  of,  i  795. 
pathology  of,  i  795. 
prognosis  in,  i  801. 
treatment  of,  i.  801. 
palsy  (see  Lead  colic),  i.  795,  801. 

Faradization  in,  i  801. 
poisoning,  symptoms  of,  i.  798. 
Lesions  associated  with  pyogenic  fever, 
ii  733. 
elementary  constituents  o^  i  24. 
from  alcohol,  i  784. 
from  violence,  i.  184. 
giving;  rise  to  hemipl^ia,  ii  476. 
in  Addison's  disease,  u.  77. 
in  eczema,  ii  900. 
in  lungs,  syphilitio,  L  72S. 


990 


INDEX. 


Lesions  in  progressive  paralysiB,  ii  490. 
in  typhoid  fever,  i  395. 
local,  in   tuberculosis,  healing  of;  iL 

206. 
localized  in  some  diseases,  iL  260. 
mixed,  in  kidney  of  Bnght's  disease, 

ii.  115. 
of  kidney  in  Bright's  disease,  iL  109. 
of  the  tongue,  iL  758. 
pulmonic,  in  dysentery,  L  614- 
secondary,  in  syphilis,  L  718. 

in  typhus  fever,  L  438. 
sj-philitic,  of  tongue,  L  723. 
Leucine,  sediments  of,  in  urine,  ii.  874. 

in  urine  of  jaundice,  iL  846. 
Leucocythannia  (see  WhUe-cell  blood),  iL 

67. 
Leuchaemia,  L  118. 

(see  WhiU-ctU  blood),  iL  67. 
Lice,  i,  905. 
Lichen,  ii.  902. 
Life,  definition  o^  L  5. 
normal,  L  6. 
relative  nature  of,  L  4. 
Liquor  puria,  i.  94. 
Litoral  fevers,  i.  508. 
Liver  abscess,  iL  826. 
in  dysentery,  L  618. 
causes  of^  iL  827. 
symptoms  of,  iL  827. 
acupuncture  o^  in  hepatic  abscess,  iL 

834. 
acute  atrophy  of,  ii.  847. 
affected  in  malarious  fevers,  L  605. 
affection  in  pneumonia,  iL  683. 
amyloid  degeneration  of,  iL  837. 

tissue -elements  in,  ii.  838. 
causes    of    acute  yellow  atrophy,   iL 

849. 
cirrhosis  of,  ii.  822. 
circumscribed  inflammation,  iL  826. 
congestion,  pathology  of,  ii.  817. 
diseases,  definition  o^  iL  817. 

pathology  of,  iL  817. 
fatty  degeneration  of,  ii.  841. 

symptoms  of,  ii.  841. 
hobnailed,  ii.  822. 
inflammation  of,  iL  820. 
its  capsule,  iL  821. 
diffuse  and  chronic,  iL  822. 
lesions  in  dysentery,  L  611. 
morbid  anatomy  of  acute  yellow  atro- 
phy of,  ii.  849. 
of  ^in-drinkers,  iL  822. 
pathology  of  acute  yellow  atrophy  of; 

iL  849. 
pigmentary  degeneration  of,  ii.  841. 
suppurative  inflammation  of,  ii.  826. 
symptoms  of  acute  yellow  atrophy,  iL 

848. 
syphilitic  lesions  of,  i.  723. 
tissue-elements  of,  in  cirrhosis,  ii.  824. 
treatment  of  acute  yellow  atrophy  of, 
u,  850. 


Liver,  vascular  83rstein  in  cirrhosiB, 

yellow  atrophy  of,  ii.  847. 
Local  blood-letting,  i.  164. 
diseases,  L  183 ;  iL  2G0. 
pathology  oi;  iL  260. 
palsy,  iL  4»6. 
Locality  of  brain  diseases,  iL  271. 
Loss  of  weight,  significance  oi;  iL 
Louse,  crab,  L  908. 
of  body,  L  906. 
of  head,  L  907. 

ova  or  nit,  capsule  of;  L  908. 
Lousiness,  L  905. 
definition  of;  L  905. 
pathology  of,  L  905. 
treatment  of;  i.  909. 
various  forms  of,  L  907. 
Lumbago,  iL  14. 
Lung  diseases,  ii.  689. 
and  heart  diseases,  diagnoeis  of; 

pathology  oi^  iL  505. 
consoUdation,   conditions   whic 

to  it,  iL  695. 
pneumonici,  iL  630. 
Lungs,  cavities  in,  signs  of^  iL  692 
chan^^  in  position  of;  ii.  518. 
conditions  leading  to  gangrene 

722. 
functional  incapacity  o(  iL  228 
gangrene  of;  iL  722. 
sputa  typical  of,  iL  504. 
symptoms  of,  ii.  723. 
treatment  of,  ii.  724. 
in  typhus  fever,  i.  442. 
grey  and  red  hepatization,  iL  68 
gumraata  in,  L  722. 
^mmatous  nodules  in  syphilis, 
mflammation  of  (see  Pneumon 

670. 
relative  position  of  margins  (f 

iL  516. 
syphilitic  lesions  in,  i.  722. 
vital  capacity  of,  iL  228. 
Lymph,  i.  27. 
celi-forins  in,  i.  89. 
coagulable,  L  85. 
inflammatory,  L  85. 
primary  vaccine,  i.  276. 
selection  of,  for  vaccination,  i.  I 
specific,  L  27. 
Lymphatic  gland  affection  in  wh 

blood,  ii.  71. 
Lysis,  L  153. 
and  crisis,  combination  o^,  i.  1& 
definition  of;  L  32. 

"Madura"  foot,  L  953. 
Magneto-electric  machines  in  pou 

ii.  496. 
Malaria,  L  504. 
altitndinal  range  of;  ii.  934. 
animal  poison,  i.  212. 
causes  predisposing  to  its  infliK 
513. 
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Malaria  chlorosis^  ii.  60. 
Malaria,  infecting  distance,  ii.  934. 

lateral  spread  of,  ii.  935. 

and  malarious  places,  ii.  922. 

nature  of,  ii.  924. 

neutralization  of,  ii.  924. 

persistent  pernicious  influence  of,  ii. 
961. 
Malarial  fevers,  i.  503. 
Malarious  fevers,  ascites  in,  i.  506. 

causes  of,  i  50S. 

characterized  as  "bilious"  in  India,  L 
506. 

i'aundice  in,  i  606. 
atency  o^  i.  504. 
liver  affected  in,  i.  505. 
paludal  poisons,  i  211. 
patholo^  of,  L  604. 
places,  1.  610. 
poison,  varieties  of,  i.  514. 
soils,  nature  of,  L  511. 
yellow  fever,  i.  537. 
Malformations  of  heart,  ii.  628. 
Malignant  pustule,  deflnition  of,  i.  694. 
historical  notice  of,  i.  694. 
propagation  of,  i.  695. 
symptoms  of,  i.  696. 
treatment  of,  i.  697. 
tumors,  characters  o^  ii.  170. 
structure  of,  ii.  170. 
Management  of  epidemics,  i.  226. 
hygienic,  of  the  system,  ii.  247. 
of  the  system  liaole  to  constitutional 
diseases,  ii  247. 
Mania,  ii.  427. 
homicidal,  ii.  428. 
suicidal,  ii.  429. 
Mauritius,  mortality  and  sickness  at,  ii. 

130. 
Measles,  causes  of,  i.  314. 
chief  danger  in,  i.  313. 
com]>lications  in,  L  808. 
definition  of,  i.  304. 
diagnosis  of,  i.  312. 
eruptirm  of,  i.  305. 

frave  form  of,  L  812. 
ybrid  of.  and  scarlet  fever,  i  346. 
nuld  form  of,  i.  310. 
of  cattle,  i.  840. 
pathology  of,  i.  304. 
prognosis  in.  i.  313. 
propagation  of,  i.  814. 

hy/omitfSt  i  316. 
Bym])toms  of,  i.  808. 
temiterature  in,  i.  46. 
treatment  of,  i.  316. 
Measly  {wrk,  i.  840. 
Measurement  of  thorax,  ii.  521. 
Medical  geography,  ii.  913. 
research,  characteristics  of,  i.  19. 
8i)ecial  scientitic  knowledge  required 
in,  i  16. 
Medicine  as  an  Art,  i.  1. 
as  a  Science,  L  1. 


Medicine  a  productive  art,  L  14,  135. 

history  of,   recorded  by  morbid  an- 
atomy, i  18. 
"  Institutes  of,"  L  2. 

objects  of,  i.  1. 

systematic,  i.  167. 
**  theory  of;"  I  2. 
Mediterranean  remittent  fever,  i.  608. 

station,   sickness    and    mortality,    ii. 
940. 
Medullary  cancer,  ii.  168. 

sarcoma,  ii.  178. 

melamemia,  i.  118. 
Melancholia,  ii.  421. 

forms  of,  ii.  423. 

hypochondriacal,  ii.  423. 

nostalgic,  il  424. 

religious,  ii  423. 
Melanoid  cancer,  ii  178. 
Meleceris,  ii.  168. 

MelUuria  (see  Diabetes  mellitus)^  ii.  130. 
Membrane,  false,  ii.  27,  88. 

pseudo,  i.  88. 

pyogenic,  i  96. 
Meningeal    distinguished  from  'cerebral 

diseases,  ii  272. 
Meningitis,  acute,  in  the  aged,  ii.  289. 

causes  of,  ii  283. 

cerebro- spinal  epidemic  in  Germany, 
ii.  400. 

chronic,  in  the  aged,  ii.  289. 

definition  of,  ii.  280. 

diagnosis  of,  ii.  284,  292. 

effusion  in,  ii.  282. 

of  cord,  patholo^  of,  ii  457. 
symptoms  of,  ii  460. 
treatment  of,  ii.  461. 

pathology  of,  ii.  280. 

simple,  symptoms  of,  ii  284. 

symptoms  of,  ii.  284. 

treatment  of,  ii-  292. 

tubercular,  symptoms  of,  ii.  284. 
Mental  health,  standard  of,  ii.  419. 
Mercury,  influence  of,  i  165. 

question  of,  in  syphilis,  i  726. 
Mesenteric  glands  enlarged  in  typhoid, 

i  404. 
Metamorphici,  i  184. 
Metastasis  in  inflammation,  i  82. 

of  lime  salts,  i  116. 
Metastatical  dyscrasisD,  meaning  of^  ii. 
737. 

pathology  o^  ii  731,  734. 

three  forms  ot  ii  747. 

treatment  of,  ii.748. 
MeteorisTTiy  i  883. 
Methodical  examination  essential,  i.  9. 

nosology,  i  167. 
Methods  of  examining  spinal  cord,  ii.  462. 
Miasmatic  diseases,  i.  183. 

description  of,  i  234. 

pathology  of,  i  211. 
Microscope,  influence  of,  i  20. 
Microscopical  characters  of  sputa,  ii.  561. 
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Microscopic  characters  of  cancer-cells,  iL 
171. 

examination  of  nrine,  ii.  867. 

necessary  in  Bright's  disease,  iL  119. 
MicroBporon  Audouini,  L  940. 

furfur,  i.  942. 
Mildew,  L  922. 

Miliary  fever,  definition  o{,  L  802. 
pathology  of.  i  303. 
symptoms  of^  i  803. 
treatment  of^  i.  804. 

tubercle,  ii.  201. 
Milzbrand,  i.  694. 
Mind,  disorders  of^  classification,  ii.  411. 

nerve-force  connected  witht  ii.  269. 
Mineral  degeneration,  L  116. 

waters  in  gout,  ii.  54. 
Miserere  met,  ii  810. 
Mites,  i.  890. 
Mitral  regurgitation,  ii  619. 

obstruction,  ii.  618. 
Modes  of  death  in  fatty  heart,  ii  612. 

fatal  termination  in  typhus  fever,  L 
444. 

termination  of  typhus  fever,  i  487. 
Molecules,  i.  27. 
Molluscum,  ii  912. 

treatment  of^  ii  912. 
Monomania,  ii  416. 
Monorganici,  i  183. 
Moral  idiocy,  phenomena  o(  ii.  419. 
Moral  insanity  in  adult  life,  ii  419. 
Morbid  anatomy,  i  7. 

a  record  of  £nct8,  i  10. 

in  Addison's  disease,  ii  80. 

iii  cases  of  insanity,  ii  405. 
of  insolatio,  ii  895. 
of  typhus  fever,  i  445. 

in  chronic  djrsentery,  i  607. 

in  complex  cases  of  dysentery,  i  608. 

in  epilepsy,  ii.  359. 

in  goitre,  i  803. 

in  pericarditis,  ii  571. 

in  pneumonia,  ii.  671,  683. 

in  progressive  paralysis,  ii.  490. 

of  acute  yellow  atro2)hy  of  liver,  ii  849. 

of  ascites,  ii  774. 

of  beriberi,  ii.  85. 

of  bronchitis,  ii  654. 

of  cardiac  degeneration,  ii  613. 

of  cerebritis,  ii  294. 

of  diphtheria,  i  565. 

of  dysentery,  i  589. 

of  endocarditis,  ii  584. 

of  hydrophobia,  i  675. 

of  ileus,  li  812. 

of  kidney  in  Bright's  disease,  ii.  109. 

of  lesions  in  syphilis,  i.  714. 

of  lesions  in  typhoid  fever,  i  355. 

of  pleurisy,  ii.  632. 

of  scurvy,  i  761. 

of  stomach  diseases,  ii.  782. 

of  syphilis,  i.  699. 

of  tubercle,  ii  190. 


Morbid  anatomy  of  whoo[ 
551. 
province  oi,  i.  28. 
records  the  history  of  me 
Morbid  condition  of  blood-^ 
blood,  ii  727. 
histology,  i.  7. 
poisoDs  alter  the  blood,  i 
examples  of^  i  202. 
mode  of  operation,  i  2( 
multiplication  of,  i  20( 
varjring  effects  of^  i.  20 
processes,  complex  treatn 
products,  enumeration  oi 
elementary  conditions 
respiration  sounds,  ii  63 
states,  complex,  i  29. 
MorbUli,  i  804. 

conftuentes,  i  345. 
Morbus  Addisonii  (see  Sup 
asma),  ii.  74. 
Brightii  (see  Bright^ a  dis> 

ii.  94. 
ccerulus  (see  Cyanosis),  ii 
Mortality  and  sickness  at 
ii.  946. 
at  Cape  of  (jk)od  Hope,  ii 
at  Ceylon,  ii.  945. 
at  China,  ii.  946. 
at  Mauritius,  ii  845. 
at  stations  (table),  ii  95C 
at  St.  Helena,  ii.  944. 
in  British  America,  ii  94 
in  India,  ii  947. 
in  Mediterranean,  ii  940. 
in  temperate  realms,  ii  S 
in  tropical  realms,  ii  9i: 
in  Umted  Kingdom,  ii  S 
in  West  African  stations 
in  West  India  stations,  i 
of  British  troops  at  dif 
ii  940. 
Mortification,  i  99,  102. 
dry,  i  108. 
humid,  i  103. 
Mouth,  diagnosis  of  diseas 
diphtheria  of,  ii  751. 
erythema  of^  ii.  761. 
Mucin  in  inflammation,  i  C 
Mucinous  exudation,  exam 
Mucous  fevers,  i  541. 
membrane,    affections    < 
fever,  i  324. 
atrophy  of,  in  dysente 
Mucous   membraneo,    nice 

typhoid  fever,  i  405. 
Muguet,  i.  925 ;  ii  753. 
Multiple  abscesses,  ii  732. 
Mumps,  patholo^  of,  ii  7( 
symptoms  of^  li  760. 
treatment  of,  ii  760. 
Murmurs,    anaemic,    chan 
ii.  57. 
arterial,  in  amemia,  ii  5< 
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Murmurs,  cardiac,  areas  aud  significance 
ot  ii.  663. 

diiSerential  diagnosis  of^  iL  661. 
meaning  of  term,  iL  660. 

characteristic  of  endocarditis,  iL  687. 

characters  of,  iL  660. 

endocardiac,  iL  660. 

exocardiac,  iL  660. 

in  cases  of  anaemia,  ii.  66. 

pericardiac,  ii.  660,  658. 

venous,  in  ansemia,  ii.  66. 
Muscles,  degeneration  of^  causing  par- 
alysis, ii.  489; 
Myalgia,  thoracic,  definition  of,  iL  670. 
Afyceboy  L  919. 
Myelitis,  causes  of,  ii.  470. 

diagnosis  of,  iL  466. 

inducing  paralysis,  iL  466. 

pathology  of,  ii.  462. 

prognosis  in,  iL  470. 

symptoms  of,  ii.  464. 

symptoms  of  paralysis  from,  ii.  470. 

treatment  of,  ii.  471. 

Natl  affected  with  favus,  L  983. 
Nails  affected  in  syphilis,  L  719. 
Nares,  inspection  of  by  mirror,  iL  764. 
Natural  history  of  a  case  of  pneumonia, 
iL672. 
disease  elucidated  by  the  thermometer, 

L  84. 
disease,  L  7. 
Nature  and  development  of  small-pox,  i. 
234. 
of  epidemic  influence,  i.  221. 
Necrobiosis,  i.  112. 
Necrosis,  i.  103. 

Nematelmia  (see  Round  fTorww),  i.  865. 
Nephria,  iL  879. 
causes  of,  ii.  882. 
pathology  of,  ii.  879. 
treatment  of,  ii.  882. 
Nephritici,  ii.  850. 

Nephritis,  acute  desquamative  (Johnson), 
iL  879. 
catarrhal,  ii.  883. 
definition  of,  ii.  882. 
interstitial,  iL  882. 
parenchymatous,  ii.  882. 
pathology  ot  ii-  882. 
prognosis  in,  ii.  887. 
symptoms  of,  iL  886. 
treatment  of,  ii.  887. 
Nerves* and  brain,  chemical  composition 
of,  ii.  268. 
functions   of  anterior   and    posterior 

roots,  iL  432. 
influence  o(  in  inflammation,  L  80. 
isolated  conduction  of,  ii.  269. 
Nervous  organs,  pathological  relations  o^ 
IL267. 
symptoms  in  fever,  I  108. 
system,  diseases  of,  iL  261. 

in  fever,  L  60. 
VOL.   IL  3 


Nettlerash,  H.  899.       * 
Neuralgia,  causes  of,  iL  600. 

defimtion  o^  iL  498. 

diagnosis  in,  ii.  600. 

intercostal,  definition  of,  ii.  570. 

of  the  head,  iL  600. 

pathology  o^  iL  498. 

prognosis  in,  ii.  601. 

symptoms  of,  ii.  499. 

varieties  of,  ii.  600. 
Nidus  substance  in  inflammat'on,  i.  82. 
mui,  L  894. 
Node,  syphilitic,  in  the  bones,  L  717. 

growth  o^  L  717. 

m  skin,  i.  718. 
Nodes  in  heart,  i.  719. 
Noma,  treatment  of^  ii.  755. 
Nomenclature  in  BrighVs  disease,  ii.  96. 

international,  agreed  upon,  L  181. 

of  cancers,  iL  175. 

of  diseases,  L  167,  185. 

of  syphilis,  i.  725. 

of  tubercle,  iL  201. 
Nosological  definitions,  i.  168. 
Nosology,  L  186. 

aim  and  objects  of,  L  167. 

Dr.  Farr's  system,  i.  180. 

methodical,  i.  167. 

present  state  and  aim  of,  i.  180. 
Nostalgic  melancholia,  ii.  425. 
Nursing,  careful,  necessity  for,  in  typhus 

fever,  i.  463. 
Nutrition,  centres  of,  i.  99. 
Nutritive  enemata  in  treatment  of  sto- 
mach diseases,  ii.  794. 

(EsoPHAGiTis,  ii.  763. 

diagnosis  of,  iL  765. 

prognosis  in,  iL  7G5. 

symptoms  of,  ii.  766. 

treatment  in,  ii.  765. 
(Esophagus,  inflammation  o^  iL  763. 
Oidium,  L  915. 

of  Muguet  in  diphtheria,  i.  666. 
Old  age,  death  from,  i.  148. 
Opalina^  i.  869. 

Opening  hepatic  abscess,  ii.  832. 
Operation  of  syphilization,  L  729. 

vaccination,  L  291. 
Ophthalmitis   after   relapsing   fever,    L 

473. 
Opisthotonos,  ii.  364. 
Origin  of  amyloid  degeneration,  L  129. 

of  cholera,  L  647. 

of  tuberculosis,  constitutional^  iL  203. 

of  typhoid  fever,  L  410. 

of  tyi>hu8  fever,  L  467. 

spontaneous,  of  sx>ecific  disease,  L  218. 
OrthopnaQf  ii.  149. 
Ossification,  i.  116. 

Outline  figures  useful  in  clinical  diag- 
nosis, ii.  608. 
Ova  of   ascarides  develop  in  water,   L 

868. 
S 
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Ova  of  ascaridea,  incubation  of,  5.  869. 

Bothriocephalua  ItUus,  L  836. 

difitoma,  i.  859. 

itch  acarus,  i.  916. 

tape-worm,  i.  829. 

btructure  and  development,  I.  829. 

or  nit-capsule  of  louse,  i.  908. 
Overfeeding,  effects  of,  L  762. 
Ovination^  i.  273. 
Ovine  variola,  i.  273. 
Oxalate  of  lime,  sediments  of^  in  urine, 

ii.  873. 
Oxyurides,  treatment  of,  i.  903. 
Oxyuria  vermlcularia^  i.  870. 
Ozone,  i.  221. 

Pain  in  thoracic  disease,  ii.  567. 
Palpation  of  abdomen,  it  768. 

thorax,  ii.  523. 
Palpitation,   characteristics  of,   ii.   593, 
630. 
in  thoracic  disease,  ii.  567. 
Palsy,  aoomolous  cases  of,  ii.  486. 
creeping,  ii.  486,  491. 
£Eu;ial,  ii.  475. 

lead  (see  Lead  colic)^  i.  795. 
local,  ii.  486. 
partial,  ii.  486. 

pathology  of  (see  Paralyais),  ii.  473. 
wasting,  uro^osis  in,  ii.  492. 
Paludal  cacnexia,  ii.  60. 
fevers,  i.  503. 
malarious  iK>isons,  i.  211. 
Pandemic  innuences,  i.  215. 

oscillation  of  disease,  i.  223. 
Paracentesis  thoracis,  ii.  649. 
by  Bowditch^s  method,  ii.  649. 
meaning  of,  i.  85. 
operation  of,  ii.  644. 
Paralysis  graduelle  du    movement   par 

airopIUe  musculaire^  ii.  486. 
Paralysis  after  apoplexy,  ii.  331. 
after  diphthena,  i.  573. 
conditions  of  the  muscles  in,  ii.  474. 
due  to  blood-poisoning,  ii.  492. 
emotional,  ii.  479. 
forms  of,  ii.  473. 
from  granular  degeneration  of  mnscles, 

ii.  489. 
from  lalhyrus  saiivus^  L  814. 
definition  of,  i.  814. 
treatment  of,  i.  814. 
of  the  nerves  of  sensation   (see  An- 
assthesia)^  ii.  503. 
from  myelitis,  ii.  470. 
pathology  of  (see  PcUsy),  il.  473. 
progressive,  ii.  484. 
causes  of,  ii.  490. 
lesions  in,  ii.  490. 
morbid  anatomy,  il.  490. 
of  insane,  ii.  488. 
prognosis  in,  ii.  492. 
symptoms  of,  ii.  491. 
reflex,  diagnosis  of,  ii.  484. 


Paralysis,  reflex,  evidence 
resulting  from  myelitis,  : 
symptoms  of^  from  lathy 
814. 
from  myelitis,  ii.  470. 
treatment  o^  ii.  492. 
use  of  electricity  in,  ii.  41 
magneto-electric  mack 
volta-electric  machines 
Paralytic  stroke,  il  475. 
Paraplegia^  ii.  448. 

due  to  myelitis,  it  478. 
Parasites,    and    lesions    tl 
description  o^  L  825. 
animal,  i.  821. 
cystic,  i.  8'i2,  839. 
or  immature,  i.  839. 
sjrmptoms  of,  i.  852. 
encysted,  i.  822,  839. 
fluke-like,  i  858. 
definition  of^  i.  858. 
development  of,  i.  859. 
pathology  of,  i.  858. 
funguSf  ])atho]ogical  relai 
intercommunicable,  amoi 

817. 
nature  of,  i.  821. 
vegetable,  on  man,  i.  923. 
vesicular,  i.  839. 
Parasitic  diseases,  i.  183. 
pathology  of;  i.  816. 
formations,  i.  28. 
PamsUici  (see  Parotic  di» 
Parenchymatous  inflammat 

99. 
Parkes's,  Dr.,  abstract  of  cj 

i  54. 
Parotitis  (see  Mumps),  ii.  7 
Paroxysm  of  ague,  i.  515. 
of  angina  pectoris,  ii.  624. 
of  asuima,  indications  of, 
primary,  in  relapsing  feve 
recurrent  in  relapsing  fev4 
Partial  palsy,  il.  486. 
Pathogeny,  i.  7. 
Pathognomonic  signs,  L  9. 
Pathological  anatomy,  L  10. 
histology,  1.  10. 
relations  of  nervous  oi^gan 
Pathology,  description,  i.  4. 
dictates  rational  practice, 
seneral,  i  2,  8,  7. 
how  advanced,  i.  15. 
how  mapped  out,  t  3. 
registration  of  facts  in,  i.  { 
special,  i.  2,  3,  7,  195. 
speculative,  i.  4. 
topics  relative  to,  L  1. 
Pathology  of  acute  pulmona 
tion.  il.  713. 
acute  yellow  atrophy  of  lii 
Addison*s  disease,  ii  75. 
anemia,  ii.  55. 
anesthesia^  ii.  503. 
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Patholo^  of  an^a  pectoris,  ii.  024. 
animid  effluvia,  i  212. 
aortic  aneurism,  ii  728. 
aortitis,  ii.  727.  \ 

aphonia,  ii.  763. 
apoplexy,  ii.  307. 
ascites,  ii.  775. 
asthma,  ii.  147. 
baldness,  i.  940. 
beriberi,  ii.  84. 
brain' diseases,  ii.  261. 
Bright*s  disease,  chronic,  ii.  95. 
bronchitis,  ii.  654. 
carcinoma,  ii.  160. 
cardiac  atrophy,  ii.  601. 

degeneration,  ii.  605. 
carditis,  ii.  597. 
catalepsy,  ii.  356. 
cerebritis,  ii.  289. 
chiclcen-pox,  i.  300. 
cholera,  i.  634. 
chorea,  ii.  337. 

chronic  valvular  disease,  ii.  617. 
congestion  of  the  liver,  ii.  817. 
constitutional  diseases,  ii.  1. 
cow-pox,  i.  266. 
croup,  i.  577. 
cyanosis,  il  627. 
defeneration,  ii.  112L 
deurium  tremens,  i.  782. 
dengue,  L  351. 
diabetes  mellitus,  il  130. 
diarrhoea,  i.  629. 
dietic  diseases,  i.  746. 
diphtheria,  i.  565. 
diseases  of  spinal  cord  and  nerves,  ii. 

445. 
diseases  of  the  heart  and  lungs,  ii  503. 
dysentery,  i.  589. 
emphysema,  iL  668. 
enaocarditis,  ii.  584. 
eathetic  order  of  zymotic  diseases,  i. 

667. 
epile];)8y,  ii.  358. 
ergotism,  L  778. 
erysipelas,  i  353. 
febricula,  i.  475. 
fever,  i.  29. 

fluke-like  parasites,  i.  858. 
functional  derangement  of  heart,   ii. 

628. 
fungus  foot,  i.  944. 
gangrene  of  the  lungs,  ii.  720. 
glanders,  L  686. 
goitre,  i.  804. 
gout,  ii  36. 

g*een  sickness,  ii.  62. 
uinea-worm,  i  883. 
hematoma,  ii  336. 
hemoptysis,  ii  724. 
hybrid  of  measles  and  scarlatina,  i  345. 
hydrocephalus,  ii  374. 
hydrophobia,  i  672. 
hydrothorax,  ii.  642. 


Pathology  of  hyi)ertrophy  of  heart,  ii. 

600. 
hysteria,  ii.  347. 
idiocy,  ii.  412. 
inflammation,  i  64. 
influenza,  i  543. 
insanity,  ii.  402. 
insolako,  ii.  384. 
intercostal  neuralgia,  ii.  570. 
intestinal  diseases,  ii.  797. 
itch,  i  910. 
jaundice,  ii.  842. 
lead  colic,  i  795. 
lesions  with  epkoa,  i.  904. 
liver  diseases,  ii  817. 
local  diseases,  ii.  260. 
lousiness,  i  905. 
malarious  yellow  fever,  i  537. 

fevers,  i.  504. 
malignant  pustule,  i  694. 
meases,  i.  304. 
meningitis,  ii  280. 

of  cord,  ii.  457. 
metastatical  dyscrasise,  ii  731. 
miasmatic  diseases,  i.  211. 
miliary  fever,  i.  303. 
myelitis,  ii  462. 
nephria,  ii  879. 
nephritis,  ii.  882. 
neuraJ^a,  ii.  498. 
palsy,  li.  473. 

paludal  malarious  poisons,  i.  211. 
paralysis,  ii.  473. 

from  lathyrua  satimts,  i  814. 
parasitic  diseases,  i  816. 
pericarditis,  ii.  571. 
peritonitis,  ii.  768. 
phthisis,  ii.  70a 
pleurisv,  ii.  632. 
pleurodynia,  ii  569. 
pneumonia,  ii  671. 
pneumothorax,  ii.  650. 
pysemia,  ii.  731. 
purpura,  i.  773. 
relapsincr  fever,  i  465. 
rheumatism,  ii.  7. 
ringworm,  i.  927. 
round  worm,  i.  8(»5. 
scald  head,  i.  933. 
scarlet  fever,  i  319. 
scurvy,  i  769. 
septicaBmia,  ii.  731. 
skm  diseases,  ii.  894. 
small -pox,  i.  234. 
si>ecific  yellow  fever,  i.  481. 
spots  (liver  coloured),  i.  942. 
stomach  diseases,  ii.  782. 
syphilis,  i.  699. 
syphilization,  i.  729. 
tape-worms,  i  825. 

the  lesion  from  fungus  parasites,  i  919. 
the  mumps,  ii  759. 
the  plague,  i.  366. 
thoracic  diseases,  ii  600. 
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Pathology  of  Trichina  spiralis,  i.  859. 

tuberculosis,  ii  188. 

tuberculous  diseases,  ii.  185. 

typhoid  fever,  i  481. 

wasting  palsy,  ii  486. 

white-cell  blood,  ii.  65. 

whooping-cough,  i.  650. 

zymotic  diseases,  i.  195. 
Pediculicla  (see  Lice),  i.  905. 
PfdiciUis  capitis,  i.  906. 

corporis,  i.  906. 

pubis,  i.  906. 
Pemphigus,  ii.  899. 

treatment  of^  ii.  900. 
Pentastoma    constrictum   in    man.   Ap- 
pendix, voL  i. 
Percussing,  mode  of,  ii.  525. 
Percussion  note,  tympanitic,  ii.  526. 

of  abdomen,  ii.  768. 

of  heart,  ii.  645. 

of  thorax,  ii.  524. 

pulmonary  note,  ii.  526. 
Pericarditis,  cause  of,  ii.  579. 

definition  of,  ii.  571. 

diagnosis  of,  ii  574. 

hfiemorrhagic,  u.  673. 

morbid  anatomy  in,  ii.  571. 

patholo^  of,  ii.  571. 

prognosis  in,  ii.  579. 

symptoms  of,  ii.  573. 

treatment  o^  ii.  581. 
Perihepatitis,  ii.  821. 
Periodic  exacerbations  in  hectic  fever, 

i.  110. 
Peritoneal  dropsy  (see  Ascites),  ii.  774. 
Peritonitis,  causes  of^  ii.  771. 

definition  of,  ii.  768. 

diagnosis  of,  ii.  772. 

pathology  of,  ii.  768. 
Peritonitis,  symptoms  of^  iL  770. 

treatment  of,  li.  772. 
Perityphlitis,  i.  405. 
Pertussis  (see  Whooping-cough),  i.  660. 
Pestis,  i.  365. 
Petrifaction,  i.  115. 
Petrified  tissue,  i.  115. 
Peyerian  fever,  definition  of,  i.  380. 
Foyer's  glands,  elimination  of  material 
from,  i  399. 

intumescence  in,  i  397. 

ulceration  o^  in  typhoid  fever,  i  400. 
Phar3nix,   diagnosis  of   diseases  o^    ii. 

750. 
Phenomena  and  symptoms    of   typhus 
fever,  i.  429. 

morbid,  i.  8. 
Phenomena  of  apoplectic  state,  ii.  311. 

asthma,  ii.  152. 

cretinisin,  ii  415. 

dementia,  ii.  416. 

embolism,  ii  740. 

essential,  of  chorea,  ii.  344. 

fever,  i.  29. 
complex,  i  61. 


Phenomena  of  inflammation^ 

melancholia,  ii.  421. 

moral  idiocy,  ii  419. 

relapsing  fever,  L  467. 

specific  yellow  fever,  i.  48 
Phlebitis,  iL  731. 
Phlegmon,  L  95. 
Phlegmonous  inflammations 
Phlyctenae  of  mortification. 
Phosphates    discharged    b; 

chorea,  iL  342. 
Phosphatic  sediments  in  nri 
Phosphoric  acid,  estimation 
u.  861. 

excreted  in  twenty-four  h 
Phrenitis  (see  Ctrelmtis),  iL 
Phthirifisis  (see  Lottsineas),  i 
Phthisici,  L  183. 
Phthisis,  causes  predisposin 

cod-liver  oil  in,  ii.  234. 

contagion  of^  iL  712. 

definition  of,  ii.  702. 

hereditary  transmission  o: 

pathology  of,  iL  708. 

physical  si^ns  of,  iL  709. 

pretubercmar  indications 
sta^  o^  iL  209. 

previuence  of^  in  armies,  i 

sputa,  typical  of,  ii.  676. 

symptoms  of,  iL  703. 
Physical  signs  of  ascites,  iL 

bronchitis,  ii.  660. 

phthisis,  ii.  709. 

pneumonia,  ii.  689. 

pneumothorax,  iL  652. 

training,  iL  229. 
Physiological  action  of  poise 
Physiolo^,  scope  of,  L  2. 

the  basis  of  pathology,  i. 
Pigment-degeneration,  ill 

of  bile,  L  120. 
Pigmental  embolism,  diagno 
Pigmentary  de^neration  of 
Pigmentation,  i.  117. 
Pitting  in  small-pox,  prev 

262. 
Plague  associated  with  boili 

buboes  in,  L  370. 

cause  oi^  L  371. 

diagnosis  of,  L  871. 

eruption  in,  L  870. 

histoiT  o^  L  866. 

pathology  of^  L  866. 

propagation  o^  L  372. 

symptoms  of^  L  369. 

treatment  of^  i.  373. 
Plethora  in  annua  pectoris. 
Pleura,  morbid  sounds  of^  ij 
Pleurisy,  causes  of^  ii.  635. 

defimtion  of,  ii.  63L 

latent,  iL  636. 

morbid  anatomy  of^  iL  63 

patholo^  o^  iL  632. 

prognosis  in,  iL  636. 
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Pleurisy,  symptoms  of^  ii.  632. 

treatment  of,  ii  686. 
PleurUis,  ii  681. 
Pleurodynia,  definition  o^  ii.  15,  669. 

dianiosia  of^  ii  669. 

l)atnology  of^  ii  15,  669. 

treatment  o^  ii.  669. 
Pleximeter,  ii.  524. 
Pnenmonia,  abscess  of  longs  in,  ii  693. 

blood-letting  in,  ii.  697. 

cases  requiring  stimulants,  ii  700. 

convalescence  in,  ii  679. 

crisis  in,  ii  679. 

defervescence  in,  ii.  679. 

definition  of^  ii  670. 

diagnosis  of,  ii.  695. 

diagram  of  temperature  range,  ii.  680. 

general  symptoms,  ii.  687. 

liver  affection  in,  ii  683. 

lung  cavities  in,  ii.  693. 

model  for  investi^tin^  cases  of^  ii.  675. 

morbid  anatomy  in,  ii.  671,  683. 

natural  history  of  a  case,  ii  67 1 . 

pathology  of,  li  671. 

physicai  signs  of,  ii  689. 

rational  treatment  of,  ii.  700. 

respiration,  pulse,  and  temperature  in, 
ii.  672. 

sputa  typical  of^  ii  664. 

temjierature,  pulse,  and  respiration  in, 
ii  672. 

treatment  of^  ii  696. 

urine  in,  ii.  675. 

views  regarding  its  natural  history,  ii. 
681. 
Pneumothorax,  conditions  of  its  occur- 
rence, ii  650. 

definition  of,  ii.  650. 

pathology  of,  ii  650. 

physicai  signs  of^  ii  652. 

prognosis  in,  ii  658. 

symptoms  of,  ii.  661. 

treatment  of,  ii.  664. 
Podagra  (see  Oout),  ii  86. 
Pointing  of  an  abscess,  i.  96,  100. 
Poison,  animal  malaria,  i.  212. 

neutralization  of,  i  153. 

of  cholera  rapidly  fatal,  i.  631. 

specific  disease,  l  213. 

in  cholera  evacuations,  i  225. 

syphilitic,  nature  of,  i.  702. 
Poisons,  action  o^  physiological,  i  197. 

are  absorbed,  i  199. 

circumstances  modifying  their  action, 
i  199. 

co-existence  of,  in  the  body,  i  201. 

cumulative  action  o^  i  199. 

habit  affects  their  action,  i.  200. 

implanted,  specific  effects  0^  i  667. 

latency,  i  198. 

malarious  paludal,  i  211. 

morbid,  alter  the  blood,  i.  209. 
latency  of;  i  203. 
mode  of  operation  o^  i  207. 


Poisons,  morbid,  multi]ilication  of,  i  206. 
varj'ing  effects  of,  i  205. 

specific  action  o^  i  197. 
character  of  z3rmotic,  i.  202. 

temperament  affects  their  action,   i. 
199. 
Pompholix,  ii  899. 
Poorness  of  blood,  i  136. 
Pork,  measly,  i.  840. 
Porrigo  larwUis,  i  987. 

lupinosay  i.  933. 

scutulata,  i.  933. 
Praecordial  region,  limits  of,  ii.  645. 

9pace  (fig.  10),  ii  616. 
Prevalence  of  diseases  at  stations  (table), 
ii  953. 

of  Guinea- worms,  i  882. 
Prevention  of  constitutional  diseases,  ii. 
248. 

diseases,  i  227. 

hydatid  cysts,  i  853. 

insolatio,  ii.  371. 

pitting  in  small-i)ox,  i.  262. 

scarlet  fever,  i.  844. 

small-pox,  i  263. 

the  spread  of  typhoid  fever,  i.  413. 

tape-worm,  i.  863. 

vesicular  parasites,  i.  853. 
Primary  cancer-growth,  ii.  278. 

fever  of  scarlet  fever,  i.  328. 
Primordial  cell-forms  in  lymph,  i  89. 
Processes  of  disease,  complex,  i  28. 

of  disinfection,  i  232. 
Products  of  infiammation,  corpuscular, 
i87. 

fibrinous,  i  87. 
Proglottis  of  TfFnia  medwcaneUata^  i  815. 

otTcenia  wlium,  i  814. 
Prognosis  in  augina  pectoris,  ii  627. 

aphonia,  ii.  764. 

apoplexy,  ii.  330. 

ascites,  ii.  779. 

beriberi,  ii.  91. 

cancer,  ii  182. 

carditis,  ii.  605. 

cases  of  insanity,  ii.  436. 
specific  yellow  fever,  i  498. 

catalepsy,  ii  857. 

cerebritis,  ii.  808. 

cholera,  i  662. 

chorea,  ii.  845. 

chronic  valvular  disease,  ii  621. 

cirrhosis,  ii.  826. 

colic,  ii  809. 

croup,  i.  684. 

delirium  tremens,  i.  792. 

diabetes  mellitus,  ii.  143. 

diphtheria,  i.  571. 

disease,  i.  9. 

dysentery,  i  623. 

endocarditis,  ii  596. 

epilepsy,  ii.  370. 

glanders,  i.  693. 

gout,  ii  47. 
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Prognosis  in  haemoptysis,  ii.  726. 

hybrid  of  measles  and  scarlet  fever, 
i  861. 

hydrocephalna^  ii.  881. 

hydrophobia,  L  6S2. 

hydrotborax,  iL  643. 

hysteria,  ii.  854. 

ileus,  iL  814. 

influenza,  i.  548. 

intussusception,  ii.  814. 

lead  colic,  i.  801. 

measles,  i.  318. 

myelitis,  ii  470. 

nephritis,  ii.  887. 

neuralgia,  ii.  501. 

cesophac^itis,  ii.  766. 

pericarmtis,  ii.  579. 

pleurisy,  ii.  636. 

pneumothorax,  ii.  653. 

progressive  paralysis,  ii.  492. 

rheumatism,  ii.  25. 

scarlet  fever,  L  338. 

scurvy,  i  766. 

small-pox,  i.  256, 

spinal  meningitis,  ii  461. 

typhus  fever,  i  443. 

wasting  valsy,  ii.  492. 

white-cell  blood,  ii  72. 

whooping-cough,  i.  659. 
Progressive  ataxia,  ii.  488. 

paral3r8i8,  ii.  484. 
forms  of^  ii.  488. 
of  insane,  ii.  488. 
Propagation  of  cholera,  i.  655. 

croup,  i.  584. 

diphtheria,  i  573. 

disease  by  continuous  succession,  i  216. 
Propa^tion  of  dysentery,  i  618. 

erysipelas,  i  360. 

danders,  i  692. 

Guinea-worm,  i  899. 

influenza,  i  647. 

malignant  pustule,  i  695. 

of  plague,  L  372. 

scarlet  fever,  i  336. 

small-pox,  i.  254. 

speciflc  yellow  fever,  i.  487. 

typhoid  fever  and  cholera,  i  225. 
fever,  i  410. 

typhus  fever,  i  457. 

whooping-cough,  i  557. 

yellow  fever  hy /omiies,  i  491. 
Proscolex,  i  832. 
Protection  of  vaccination,  i  281. 

vaccination  impaired,  i  287. 
Prurigo,  ii.  902. 

pedtculariSy  i.  905. 
Pseudo-membrane,  i  88. 
Psora  leprosa,  ii.  909. 
Psoriasis,  ii.  909. 

treatment  of,  ii  910. 
Ptosis^  ii.  475. 

Puerj  eral  fever  and  erysipelas  are  inter- 
changeable, i.  362. 


Pullna  water,  ii  872. 
Pulmonary  artery,  aneuris 
o^  ii  200. 
consumption,  ii  18G. 

acute,  ii  713. 
effects  of  embolia  in,  ii.  ' 
embolism,  dii^noeis  of^  i 
excretion  in  fever,  L  60. 
hsBmorrhage     (see     Ha 

724. 
lesions  due  to  83rphDi8, 

a  716. 
orifice  obstruction,  ii.  61 

regurgitation,  ii'620. 
percussion  note,  ii  526. 
tubercle,  mode  of  growtl 
tuberculosis  (see  Phthufis 
Pulmonic  lesions  in  dysent 
in  typhoid  fever,  i  40- 
comphcations  in  influens 
in  typhus  fever,  L  44 1 
Pulse,  co-relation  with  ten 
respiration,  i.  38. 
in  fatter  heart,  ii  610. 
in  hectic  fever,  i.  1 10. 
in  inflammatory  fever,  i 
in  typhoid  type  of  fever, 
in  yellow  fever,  i  496. 
relation  to  temperature, 
significance  of,  in  cardi 

568. 
temperature  and  respira 
monia,  ii  672. 
Purpura,  causes  ot  i.  776. 
definition  o1^  i  770.    ' 
diagnosis  of,  i.  776. 
pathology  of,  i  773. 
symptoms  o^  i  778. 
treatment  of^  i.  777. 
Purulent  diathesis,  acute,  i 
effusion,  i-  96. 
infiltration,  i  96. 
Pus-cells,  firrowth  of^  i  93. 
composition  o1^  ii.  736. 
constituents  of,  i  94. 
corpuscles,  i  89. 
formation  of,  i  93,  94. 

modes  o1^  i  98. 
growth  of  cells,  i.  97,  98. 
healthy,  i  95. 
ichorous,  i  95. 
in  the  blood,  ii  734. 
laudable,  i.  95. 
microscopic  constituents 
sanious,  i.  95. 
serous,  i.  95. 
Pustula  maligna^  i  694. 
Pustule   of  small-pox,    for 

236. 
Pustules,   maturation    of 

243. 
Putrid  fever,  ii.  731. 
Pyaemia,  increase  of  urea  ii 
immediate  causes  o(  ii.  7 
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PysBmia,   inflnence  of  foul  air  in  pro- 
pagation of,  ii  739. 
meaning  of,  ii  734,  737. 
I)atholo2y  of,  iL  781. 
8ex)tic  phenomena  in,  iL  747. 
Pyloric  disease,  ii  788. 
Pyo^^ic  fever,  ii.  781. 
in  small-pox,  i.  249. 
lesions  associated  with,  ii  733. 
membrane,  i.  96. 
Pyrexia  (see  Fever)^  L  28. 
in  pneumonia,  as   measured   by  the 
thermometer,  ii  671. 
PyTTomaniOy  ii  430. 
Pythogeneiic  fever,  i  415. 

Rabies  (see  Hydrophobia) ,  i  671. 
Ramollissement,  acute,  of  braiu,  ii.  294. 

of  heart,  ii  598. 
RAUa,  ii.  532. 
Realms  of  disease,  ii.  915. 
Red  softening  of  brain,  ii.  294. 
Reflex  action,  ii  446. 
paralysis,  evidence  o^  ii.  480. 

forms  of,  ii  479. 
paraplegia,  ii.  478. 
diagnosis  of,  ii  484. 
Regimen,  antiphlogistic,  i  156. 
Resrions  of  the  thorax,  ii  506. 
Relapse  in  typhoid  fever,  i  392. 
Relapsing  fever,  crisis  in,  i.  469. 
death  apt  to  be  sudden  in,  i  471. 
definition  of^  i.  464. 
duration  of,  i  472. 
historical  notice  of,  i.  465. 
ophthalmitis  after,  i  473. 
pathology  of,  i  465. 
phenomena  of,  i  467. 
primary  paroxysm,  i.  467. 
sequela;  of,  i  473. 
the  relapse  in,  i  470. 
treatment  of,  i.  474. 
Religious  melancholia,  ii  423. 
Remedies,  antiphlogistic,  i  156. 
Remittent  fever  of  the  Mediterranean,  i. 
508. 
Dr.  Maclcan*s  treatment  of,  i  534. 
treatment  of,  i.  530. 
varieties  of,  i.  529. 
paludal  fever,  definition  of,  i  526. 
symptoms  of,  i  626. 
Repair,  media  of^  i  28. 
Research,  instruments  of^  i  24. 

means  of,  i.  24. 
Resinous  cathartics  in  inflammation,  i 

164. 
** Resolution''  in  inflammation,  i  75. 
termination  of  inflammation,  i  81. 
Respiration,  co -relation  with  pulse  and 
temperature,  i  88. 
pulse  and  temperature  in  pneumonia, 

ii.  672. 
sounds  in  health,  ii  531. 
morbid,  ii  532. 


Restoratives,  i  155. 

Retrocent  gout,  ii.  45. 

Re-vaccination  necessary  from  time  to 

time,  i  289. 
Rheumatic  afiiections  of  joints,  ii.  16. 

carditis,  ii  586. 

**  crick  in  the  neck,"  ii.  14. 

sout,  ii.  47. 

lumbago,  ii.  14. 

sciatica,  ii  14. 

pleurodyne,  ii.  14. 
Rheumatism,  albuminous  and  gelatinous 
tissues  affected  in,  ii.  15. 

alkaline  treatment  o^  ii.  33. 

aphonia,  ii.  14. 

association  with  chorea,  ii.  338. 

constitutional  origin  of,  ii.  7. 

definition  of,  ii.  16. 

diagnosis  of,  ii  25. 

fever  of,  ii  16. 

forms  of  heart  affection,  ii.  13. 

heart  affection  in,  ii.  13. 

inflammation  of  joints  in,  ii  21. 

local  alkaline  treatment  in,  ii.  83. 

morbid  blood  in,  evidence  of,  ii.  7. 
tendencies  in,  ii  11. 

parts  affected  in,  ii.  10. 

pathology  of,  ii.  7. 

poison,  referred  to  lactic  acid,  ii.  8. 

prognosis  in,  ii.  25. 

range  of  temperature  in,  ii  17. 

symptoms  of,  ii.  1 5. 

treatment  of,  ii  27. 
by  blisters  (Davies),  ii.  35. 
Rheumatismus  (see  Rheumatism)^  ii.  6. 
Rhinoscopy,  ii.  754. 
Rhonchi  or  rattles,  ii.  532, 
Rhonchial  fremitus,  ii.  524. 
Rickets,  ii  241. 

definition  of,  ii.  241. 

symptoms  of^  ii.  241. 

treatment  of^  ii.  243. 

probably  related  to  diet,  i.  757. 
Rigors  of  suppuration,  i.  107. 
Ringworm  of  the  beard,  i  929. 

definition  of,  i.  927. 

fungus,  i  928. 

of  scalp,  i.  930. 

of  the  body,  i  928. 

pathology  of,  i  927. 

treatment  of,  i  931. 
Rose,  i  353. 

spots  of  typhoid  eruption,  i  888. 
Rot,  i.  272,  845. 
Rdtheln,  i  345. 
Round  worm,  definition  of,  i  865. 

description  of,  i  880. 

generation  of,  i.  867. 

jxarasites,  treatment  of,  i  902. 

pathology  of,  i  865. 

reproduction  of,  i  867. 

varieties  of,  described,  i  901. 
Rubeola,  i  345. 
Rupture  of  the  heart,  ii.  599. 
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SiLiNE  matter  in  urine,  estimation  of,  ii. 

867. 
Salivation,  i.  165. 
Sanitary  science,  results  of^  i   14. 
Sarcoma,  medullary,  ii.  177. 
Scabies  (see  Itch),  i.  910. 

of  Norway,  L  916. 
Scald  head,  definition  of,  i.  933. 

fungus  from,  L  934. 

pathology  of,  i.  933. 

treatment  of,  i.  938. 
Scarlatina,  i  319. 

anginosa^  i.  330. 

gravior,  L  332. 

latens,  i  334. 

maligna,  i.  333. 

mitis,  i.  329. 

rheumatica,  L  851. 

sequel®  of,  i.  334. 

implex,  L  329. 

inne  angina,  i.  329. 
eruptitme,  i.  330. 
Scarlet  fever,  affections  of  mucous  mem- 
brane in,  i  324. 

albuminuria  after,  i.  827. 

cause  of,  i  336. 

condition  of  urine  in,  i.  827. 

definition  of^  i.  319. 

desquamation  after,  i  321. 

diagnosis  of,  i.  336. 

dropsy  after,  i.  326. 

eruption  in,  i  320. 

gargle  in  throat  affection,  i  893. 

ny  Mid  of,  and  measles,  i  845. 

latency,  period  of,  L  336. 

pathology  of,  i.  819. 

primary  fever  oi,  i  328. 

prognosis  in,  i.  338. 

propagation  of,  i.  336. 

sequela?  of.  i.  333. 

temperature,  i  322. 

throat  affection  in,  i.  325. 

treatment  of,  i.  838. 

nraemic  phenomena  of^  i.  821. 

varieties  of,  i  329. 

with  sore  throat  only,  1.  831. 
Sciatica^,  ii.  500. 

rheumatic,  ii  15. 

gouty,  ii.  40. 
Science  of  medicine,  i.  1. 
Scientifio  knowledge  required  in  medical 

research,  i.  16. 
Scirrhus,  cancer,  ii  166. 

description  of,  ii.  175. 
Sderostoma  duodena^e^  i.  880. 
Scolex,  i.  934. 
Scolices,  i.  934. 

Scorbutic  dysentery,  1519,  617,  766. 
Scorbutus  (see  Scurvy),  i  759. 
Scrofulosis,  iL  190. 
Scrofulous  diathesis,  ii.  188. 
Scurvy,  causes  of,  i.  767. 

conditions  under  which  it  is  developed, 
i  767. 


Scurvy,  definition  of;  L  759 
diagnosis  of;  i.  766. 
Dr.  Christi8on*8  theory  i 

762. 
Dr.  Garrod's  theory  relat 
historical  notice  of,  i.  759 
morbid  anatomy  o^  L  760 
patholo^  of;  i.  759. 
prognosis  in,  i.  766. 
symptoms  of,  L  764. 
tendency  to  swoon  in,  i.  \ 
theories  relative  to  its  na 
treatment  o(  L  769. 

Secondary  cancer-growths,  J 
fever  of  small-pox,  L  233. 

Secretory  inAanmiation,  L  9 

Sediments,  crystaUine,  in  u 
in  urine,  ii.  867. 
leucine  in  urine,  ii  874. 
of  carbonate  of  lime  in  ur 
of  cystin  in  urine,  ii.  874. 
of  hippuric  acid  in  urine, 
of  oxalate  of  Ume  in  urine 
of  tyrosine  in  urine,  ii  8i 
of  uric  acid  in  urine,  ii  8 
phosphatic,  in  urine,  ii  8 

Semeiology,  i.  7. 

Sensations,  irradiation  of;  c 
ii  269. 
objective,  i.  9. 
of  patient  (subjective),  i 
subjective,  i.  9. 

Septic  infection,  ii  731. 
phenomena  in  ]>ya3mia,  ii 
poisoning  of  the  blood,  ii 

Septicaemia,  patholo^  of;  ij 

Sequelae  in  diphtheria,  i.  57 
of  relapsing  fever,  i  473. 
scarlet  fever,  i.  334. 
small -pox,  i  249. 

Serous  effusions,  examples  c 

Serum  of  inflammation,  i.  8 
urea  in,  ii.  267. 

Sickness  and  mortality  at  A 
946. 
at  Cape  of  Good  Hope,  ii 
at  Ceylon,  ii  945. 
at  China,  ii  946. 
at  Mauritius,  ii.  945. 
at  stations  (table),  ii  949 
at  St.  Helena,  ii.  944. 
in  British  America,  ii  94 
in  India,  ii  947. 
in  Mediterranean,  ii.  94. 
in  United  Kingdom,  ii  9' 
in  West  African  Stations, 
in  West  India  Stations,  ii 
of  British  troops  at  diffen 
940. 

Signs  of  disease,  i  7. 
pathognomonic,  of  disease 
unfavourable,  in  small-po: 

Simple  continued  fever,  de 
475. 
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Sinuses,  i.  96. 

Site  of  blood -effusions  in  apoplexy,  ii.  316. 

Skin  diseases,  classitication  of,  ii.  894. 

description  o^  ii.  898. 

erj^ema  o^  ii  898. 

pathology  of,  ii.  894. 

warty  disease  of,  ii.  912. 
Sloughs,  i  96. 
SmaR-pox,  i.  234. 

after  vaccination,  i  239,  251. 

and  cow-]K)x  identical,  i  271. 

cause  of^  i.  254. 

causes  of  death  in,  i.  256. 

circumstances  modifyintr,  L  1:64. 

co-existence  with  other  diseases,  i.  253. 

communication  to  cows,  L  269. 

complications,  i.  247. 

connuent  symptoms  of,  i.  244. 

crusts,  i.  238. 

detinition  of,  i.  234. 

development  of,  i.  234. 

diagnosis  of,  i.  257. 

distinct  symptoms  of,  i.  240. 

epochs  in  the  history  of^  i.  259. 

eruptive,  course  of,  i.  236. 

fatiu  symptoms  in,  i  246. 

generation  and  propagation  of,  i.  254. 

moculated,  i.  239. 
symptoms  o^  i.  246. 

inoculation  of  {iliegal),  i.  265. 

maturation  of  pustules,  i.  243. 

modified,  i.  251. 
course  of,  i.  251. 
range  of  temperature,  L  253. 

natural,  i.  239. 

patholo^  of^  i.  234. 

prevention  of^  L  263. 
of  pitting,  i.  262. 

prognosis  in,  i.  256. 

pustule,  formation  of,  L  236. 

pyogenic  fever,  i.  249. 

secondary  fever  of,  i.  235. 

se<|uel»,  i  249. 

specific  virus  of^  i.  237. 

^ine-ache  in,  i  257. 

suppurative  fever  of,  i.  235. 

susceptibility  to,  exhausted,  i  253. 

temperature  in  fever  of  sui>puration,  i. 
242. 
in  natural,  L  240. 

treatment  o^  i  258. 

unfavourable  signs  in,  i.  256. 

varieties  of,  i.  238. 

without  eruption,  i.  239. 
symptoms  o^  i.  239. 
Smut,  i.  922. 

Soft  cancer,  description  ofi  ii  177. 
Softening,  i  99,  112. 

of  brain,  ii.  297. 

of  cancer,  ii.  177. 

red,  of  brain,  ii.  294. 

stomach,  ii.  784. 

svmptoms  of,  ii.  304. 
Soil  where  Guinea-worm  prevails,  i.  892. 


Soils,  nature  of  malarious,  i.  511. 
Solidists,  i.  12. 

Solids  excreted  in  twenty-four  hours,  i. 
52. 
in  urine,  estimation  ^f^  ii.  851. 
wines,  amount  of,  ii.  258. 
Sore  throat,  clergyman's,  ii.  761. 
venereal,  whicm  contaminates  the  sys- 
tem, i.  702,  709. 
Sounds,  diagnosis  .between  exo  and  endo- 
cardial,  ii  577. 
morbid,  of  pleura,  ii.  533. 
of  respiration,  iL  532. 
of  voice,  ii.  534. 
respiratory,  in  health,  ii.  531. 
thoracic,  of  morbid  type,  it  632. 
vocal,  in  health,  ii.  531. 
SowenSy  ii.  807. 
Spasm,  meaning  of,  ii.  280. 
Spasmodic  asthma  (see  Asthma)^  ii.  149. 
Spasms,  clonic,  meaning  of,  ii.  280. 

tonic,  meaning  of,  ii  280. 
Sj[>ecific  action  of  poisons,  i.  197. 
acute,  or  general  diseases,  nature  of, 

i  739. 
characters  of  enthetic  diseases,  i  669. 
typhoid  fever,  i  416. 
zymotic  poisons,  i.  202. 
disease-poison,  i  213. 
diseases,  distinguishing  characters  of, 

ii  244. 
theory  of,  ii  244. 

distinctions  between  typhus  and  ty- 
phoid fever,  i.  877. 
effects  of  implanted  poisons,  i  667. 
fevers,  i  195. 
gravity  of  urine,  ii.  867. 
virus  of  small-pox,  i.  237. 
weight  of  brain,  ii.  264. 
yellow  fever,  definition  of^  i  481. 
latency  of,  i  487. 
pathology  of,  i.  481. 
phenomena  of,  i.  483. 
Speroptera  hominU,  i  881. 
Sphacelus,  i  102. 

Spinal  arachnitis,  diagnosis  of^  ii  461. 
treatment  of,  ii .  4  6 1 . 
cord  and  nerves,  anatomy  and  physio- 
logy of,  ii  445. 
discoveries  regarding,  ii  445. 
diseases  of,  ii  457. 

Jathology  of,  ii  446. 
ammation  of  its  membranes  (see 

Meningitis  of  cord),  ii.  457. 
of  its  substance,  ii  4G2. 
cord,  methods  of  examination  of,  ii 
452. 
structure  and  functions  of,  ii  446. 
meningitis,  diagnosis  of,  ii  461. 
prognosis  in,  ii  461. 
Spine-ache  in  small  pox,  i  257. 
Spirometer,  ii  228. 

Spitting  of  blood  (see  HoBmoplym),  ii. 
724. 
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Spleen,  diseases  of,  ii.  888. 

enlarged  in  typhoid  fever,  L  404. 
inflammation    of   its    substance    (see 
SplenUis),  il  p9i. 
Splenic  aflfection  in  white-cell  blood,  ii.  69. 
Splenitis,  diagnosis  of;  ii.  892. 

symptoms  of^  ii.  890. 
Spontaneous  origin  of  specific  diseases, 

i.  218. 
Sporadic  diseases,  i.  183. 
Spots,  liver-coloured,  definition  ofi  i  942. 
pathology  oC  i.  942. 
treatment  of,  i  942. 
Sputa,  ii.  561. 

chemical  characters  of^  iL  568. 
^  microscopical  characters  o^  ii  661. 
typical  of  acute  bronchitis,  ii  565. 
acute  phthisis,  ii  564. 
lung  gangrene,  ii  564. 
plastic  bronchitis,  ii  565. 
pneumonia,  ii.  564. 
St.  Anthony' 8  firf,  i.  858. 
St  Helena,  mortality  and  sickness  at,  ii. 

944. 
St.  Nazaire,  history  of  importation  of 
yellow  fever  into,  i  487. 
yellow  fever,  specific,  in,  i  485. 
St.  Vitus's  dance  (see  Chorea),  ii  837. 

dyspepsia,  ii.  207. 
Starchy  food  a  source  of  sugar  in  urine, 

U.  141. 
Starvation,  death  by,  i  151. 

effects  of,  i  745. 
Stasis,  cause  of,  i.  77. 

phenomena  of^  i  71,  76. 
Stations,  diseases  at  (table),  ii  952. 
sickness  and  mortality  at  (table),   ii 
950. 
Steatomatous  cancer,  ii  168. 
Stertorous  breathing,  i  152. 
Stethometers,  ii.  62u. 
Stethoscope,  ii.  527. 
influence  of,  i  20. 

qualitications  of  a  good  one,  ii.  527. 
Stethoscopes,  double,  or  binaural,  ii.  527. 
Sthenic  and  asthenic  types,  i  147. 
Sthenic  fever,  i.  108. 
Stimulants  in  pneumonia,  ii.  699. 

use  of,  iu  typhus  fever,  i  451. 
Stomach  carcinoma,  ii  793. 
congestion,  forms  of^  ii  787. 
diseases,  definition  of^  ii.  782. 
morbid  anatomy  of^  ii  782. 
pathology  of,  ii.  782. 
functional  diseases  of,  ii  793. 
glands,  degeneration  of,  786. 
glandular  dcgenenition,  ii.  784. 
morbid  states  of,  ii  783. 
softening  of,  ii.  784. 
ulceration  of,  ii.  788. 
nutritiveeyemataintreatment,ii  794. 
Stomatitis,  aphthous,  ii.  756. 
follicular,  li.  756. 
treatment  of^  ii.  755. 


StroHUi,  L  834. 
Strongylus  bronchialu»,  i.  881. 
Strumous  diathesis,  ii  188. 
SubsiiUus  tendinum  in  typhus 

436. 
Suocussion,  ii  524. 
Suffocation,  death  by,  i.  151. 
Sunir,  amount  of^  in  wines,  ii  2 
diabetic,  crystals  of  (fig.  2),  ii 
estimation  of^  in  urine,  ii.  8< 
in  the  blood,  ii.  134. 
in  urine,  test  for,  ii  138. 
of  jaundice,  ii  846. 
at  expense  of  the  mnsdei 
source  of,  in  starchy  food 
Suicidal  mania,  ii.  429. 
Sulphuric  acid  excreted  in  tw< 
hours,  i.  52. 
in  urine,  estimation  of,  ii.  861 
Sun-fever,  i  476. 
Sun-stroke  (see  Insolatio),  ii  ^8. 
Suppuration,  i  94. 
circumscribed,  L  95. 
diffused,  i  95. 
of  kidney,  ii  886. 
of  the  heart,  ii.  597. 
rigors  of,  i.  107. 
superficial,  i  95,  97. 
symptoms  of,  i  107. 

tive  fever  of  small-pox,  i 

Etis,  diagnosis  of,  ii  828. 
mation  of  liver,  ii.  826. 
lesions  in  syphilis,  treatment  < 
Supra-renal  melasma  (see  Addu 
ease),  ii  73. 
definition  of,  ii.  72. 
Sweating,  colliquative,   in   beet 

i  101. 
Swoon,  tendency  to,  in  scur\-y,  i 
Sycosis,  hair  from,  i  929. 
Sympathy  or  irradiation  of  sensj 

269. 
Symptomatology,  i  7. 
Symptoms,  apoplectic,  ii  311. 
ataxic,  in  fever,  i  108. 
nervous,  in  fever,  i.  1 08. 
Symptoms  of  abscess  of  brain,  ii. 
«*a  cold,"  ii.  867. 
acute  hydrocephalus,  ii  377. 
pulmonary  consum|vtion,  ii. 
yellow  atrophy  of  liver,  ii  8 
Addison's  disease,  ii  78. 
ague,  i  514. 

amyloid  degeneration,  i  130. 
aiuemia,  ii  56. 
anaesthesia,  ii  503. 
angina  pectoris,  ii  626. 
aoitic  aneurism,  ii.  728. 
aortitis,  ii.  727. 
aphonia,  H.  764, 
apoplexy,  il.  321. 
from  congestion,  ii.  823. 
from  hiemorrhase,  il  325. 
arachnoid  haemorrhage,  ii  826. 
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Symptoms  of  ascites,  ii.  776. 
atrophy  of  brain,  it  807. 

of  heart,  ii.  604. 
beriberi,  ii.  88. 
Bright's  disease,  iL  101. 
bronchitis,  ii.  659. 

cardiac  affection  in  rheumatism,  ii.  23. 
carditis,  ii.  603. 
cerebritis,  ii.  300. 
oerebro-spinal  meningitis  epidemic  in 

Germany,  ii.  460.  j 
chicken-pox,  i.  301. 
cholera,  i.  641. 
chorea,  ii  344. 

chronic  valvular  disease,  ii.  620. 
cirrhosis,  ii.  825. 
confluent  small-pox,  i.  244. 
cretinism,  ii.  413. 
croup,  i.  682. 
cystic  parasites,  i.  852. 
death  by  anaemia,  i.  151. 

apnoea,  i.  151. 

asthenia,  i.  151. 

coma,  i.  152. 

starvation,  i.  151. 
delirium  tremens,  i.  789. 
dengue,  i.  352. 
dia^tes  mellitus,  ii.  136. 
diarrhoBa|,  i.  629. 
diphtheria,  i.  568. 
disease,  i.  7. 

distinct  small-pox,  1.  240. 
distoma,  i.  851. 
dysentery,  i.  615, 

dyspeptic,  in  Bright's  disease,  ii.  109. 
early,  of  trichinatous  disease,  L  879. 
emphysema,  ii.  669. 
endocarditis,  ii.  586. 
epilepsy,  ii.  80 1. 
ergotism,  i.  778. 
erysipelas,  i.  355. 
excess  of  bile,  ii.  836. 
fatal,  in  small-pox,  i  246. 
fatty  heart,  ii.  606. 

liver,  ii.  811. 
favourable,  in  cases  of  yellow  fever, 
i.  498. 

in  typhus  fever,  I  444. 
favus,  i.  935. 

gangrene  of  the  lun^  ii.  723. 
general,  of  pneumonia,  il  687. 
glanders,  i.  688. 
20Ut,  ii.  42. 
Guinea-worm,  i.  889. 
hematoma,  ii.  337. 
haemoptysis,  ii.  725. 
haemorrhage  into  ventricles,  ii.  825. 
head  affection  in  typhus  fever,  treat- 
ment of,  i.  465. 
hectic  fever,  i.  109. 
hybrid  of  measles  and  scarlet  fever,  I 

346. 
hydatids  of  the  brain,  ii.  807. 
hydrophobia,  i.  672. 


Symptoms  of  hydrothorax,  ii.  642. 
hypertrophy  and  dilatation  of  heart,  ii 

593. 
of  heart,  ii.  603. 
hjTsteria,  ii  847. 
ileus,  ii  813. 

induration  of  heart,  ii.  603. 
inflammation,  i.  104. 
inflanmaatory  fever,  i.  104. 
influenza,  i  544. 
inoculated  small-pox,  i  246. 
insanity,  ii.  412. 
insolatio,  ii.  384. 
intermittent  fever,  i  514. 
invagination,  ii  813. 
itch,  i  915. 
iaundice,  ii  844. 
lead  poisoning,  i.  798. 
liver  abscess,  ii.  827. 
malignant  pustule,  i  696. 
meades,  i  309. 
meningitis,  ii  284. 

of  the  cord,  ii.  460. 
miliary  fever,  i  303. 
modified  small-pox,  i  252. 
myelitis,  ii.  464. 
natural  cow-pox,  i  275. 
nephritis,  ii  886. 
neuralgia,  ii  499. 
oesopha^tis,  ii  766. 
pfljidysis  from  lathyrus  mtivus^  i.  814. 

induced  by  myelitis,  ii  470. 
partial  cerebritis,  ii  301. 
pericarditis,  ii  573. 
peritonitis,  ii.  770. 
phthisis,  ii.  703. 
plague,  i.  369. 
pleurisy,  ii  632. 
pneumothorax,  ii  651. 
presence  of  Trichina  s/>iralis,  i  878. 
progressive  paralysis,  ii  491. 
purpura,  i  773. 
racnidian  arachnitis,  ii.  460. 
ramollissement  of  heart,  ii  603. 
relief  of,  i  154. 

remittent  paludal  fever,  i.  626. 
rheumatism,  ii.  15. 
scurvy,  i  764. 
simple  meningitis,  ii.  284. 
small-pox  without  eruption,  i.  239. 
softening  of  the  brain,  ii.  304. 
specific  yellow  fever,  i  492. 
splenitis,  ii.  890. 
suppuration,  i.  107. 
tape-worms,  i  852. 
the  body  affected  by  fever,  i.  101. 
the  fungus  foot  disease,  i  952. 
the  mumps,  ii.  760. 
thoracic  disease,  general,  ii  661. 
tonsillitis,  ii  759. 
tubercular  meningitis,  ii  284. 
tuberculosis,  premonitory,  ii  219. 
typhoid  fever,  i.  381. 
typhus  fever,  i.  429.  * 
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Symptoms,     unfavourable,     in     typhus 
fever,  L  443. 

in  cases  of  yellow  fever,  L  499. 
wasting  palsy,  ii  491. 
white-»Bll  blood,  iL  78. 
whooping-cough,  L  553. 
Syphilis,  i  698. 
affection  of  fauces  in,  L  707. 

nails  in,  I  719. 
constitutional  cachexia  in^  i.  714. 
contamination  of  system  in,  i.  707. 
cutaneous  affections  in,  1.  708. 
definition  of,  i.  698. 
doctrines  of  Hunter  and  Ricord,  i.  703. 
gummata  in,  i.  715. 
gummatous  nodules  in  lungs,  i  722;  ii. 

717. 
hardening  process  in,  i.  702. 
iodide  of  potassium  in,  i  735. 
local  growths  in  viscera,  L  718.  ^ 
loss  to  the  public  service  from,  i.  700. 
meaning  of  the  term,  i  725. 
media  of  inoculation,  i.  712. 
morbid  anatomy  o1^  L  698. 

of  lesions  in,  i.  714. 
nomenclature  of,  i.  725. 
patholo^  of,  i.  699. 
preventive  treatment  of^  i.  788. 
pulmonary  lesions  due  to,  ii.  708. 
question  of  mercury  in,  i.  731. 
secondary  lesions  in,  i.  708,  713. 
second  attacks  of,  i.  709. 
special  investigation  required  in  cases 

of;  I  723. 
treatment  of;  i.  730. 

suppurative  lesions  in,  i.  131. 
vaj)our  bath  in,  i.  737. 
Syphilitic  bronchitis,  i.  722;  iL  716. 
gummata  in  brain,  L  720. 

in  lunss,  L  722. 
lesions  of  liver,  L  723. 

lungs,  i  722. 

pulmonary,  treatment  of;  iL  720. 

testicle,  L  728. 
node,  ^wth  of,  L  717. 

in  skin,  L  718. 
nodes  in  heart,  L  719. 

in  the  bones,  L  717. 
poison,  conta^ous  principle,  i.  701. 

nature  of,  L  702. 
sore,  diagnosis  from  herpes,  i.  711. 
virus,  incubation  of;L  706. 
Syphilization,  i.  726. 
history  of,  i.  726. 
operation  of,  i.  729. 
pathology  of,  i.  729. 
Syncope,  ooath  by,  L  150. 
Syringe  for  ])aracentesis  thoracis,  iL  644. 
System,  contamination  of;  in  syphilis,  L 

707. 
Systemic  arterial  emboUsm,  diagnosis  of, 

ii.  744. 

Ti£NiA  acanthotrias,  L  836. 


TiBuia  echinoooocus,  L  836. 
elliptica,  i.  835. 
flavopunclcUOj  i.  836. 
margincUa,  L  835. 
metUocatiellata,  description 

head  of;  i.  834. 
fuina,  L  836. 
^errata,  L  835. 
solium^  description  of;  L  8 

head  of,  L  827. 
proglottis  of;  i.  827. 
Tcenia  embryos,  L  840. 
Tagsore,  L  272. 
Tank-worms,  nature  and  hab: 

of  India,  L  893. 
Tape -worm,     descriptions 
species,  L  835. 
eight  varieties  of,  in  man, 
embryo,  develo]>ment  o^  L 
growth  and  development  c 
mature  parasites,  L  826. 
prevention  of,  L  853. 
symptoms  o^  L  852. 
treatment  of,  L  856. 
Tape-worms,  definition  of;  L 
pathology  of,  L  826. 
two,  of  frequent  oocurreoo 
Tapping  the  chest,  L  85. 
Tea,  phjTsiological  action  o^ 
Teinperament,  iL  3. 

afi&cts  the  action  of  poison 
Temperate  climate,di8eaae  an 

1L918. 
Temperature  at  sheltered  p 
surface,  L  38. 
circumstances  which  inflw 
correlation  with  pulse  and 

L  38. 
diagram  of,  in  typhus  fev< 
during  typhoid  fever,  L  38 
fluctuations  of;  within  limj 

L38. 
in  acute  pulmonary  cons 

715. 
in  ague,  L  44. 
in  cases  of  er3rsipda8,  i.  35 
intermittent  fever,  L  5lJ 
measles,  L  807. 
in  convalescence,  L  47. 
increased  with  increased 
L53. 
with  increase  of  tissue-c 
in  disease,  ranges  of;  L  41. 
in  febricula,  L  476. 
in  fever  of  suppuration,  L 
in  modified  small -pox,  L  2 
in  relation  to  the  excreta, 
in  rheumatism,  ii.  17. 
in  scarlet  fever,  i.  322. 
in  tuberculosis,  increase  ol 
in  typhoid  fever,  i.  44. 
in  typhus  fever,  L  435. 
in  veUow  fever,  i.  495. 
of  body,  how  to  measure,  i 
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Temperatnre  of  body  in  temperate  re- 
gions, i.  89. 
in  tropics,  i.  39. 

persistent    elevation  of^   the    earliest 
sign  of  tuberculosis,  ii.  212. 

pulse  and  respiration  in  pneumonia,  n. 
672. 

range,  diagram  of,in  pneumonia,  ii  680. 
of,  in  natural  small-pox,  i  240. 

ranges  of,  typical  in  fevers,  i  46. 

reduction  of,  in  typhoid  fever,  i.  392. 

relation  to  pulse,  i  41. 
Termination  of  fevers,  i.  163. 
Tertian  ague,  L  516. 
Testicles,  syphilitic  lesions  of,  i.  723. 
Tests  of  amyloid  degeneration,  i.  125. 
Tetrastoma  rencUe,  i.  864. 
Text-book,  scope  o^  i  4. 
Thanatici,  L  184. 
The  mumps,  definition  of,  ii.  760. 

plague,  definition  of,  i.  365. 

purples  (see  Purpura),  i  773. 
Theory  of  medicine,  i  2. 
Therapeutics,  i.  195. 

object  of,  i.  2. 
Thermometer,  continuous  daily  use  ne- 
cessary, i.  33. 

elucidates    the    natural     history    of 
disease,  i.  34. 

usefulness  iu  diagnosis,  i.  32. 
Thermometers,  Casella's,  i  85. 

clinical,  how  to  use  them,  L  35. 

for  physicians,  i.  85. 

influence  of,  i.  21. 

maximum,  or  self-registering,  i.  35. 

use  of,  iu  diagnosis  of  pneumonia,  ii. 

Thoracic  disease,  cough  in,  iL  566. 

countenance  in,  ii  5W. 

general  symptoms,  ii.  561. 

pain  in,  ii.  567. 

palpitation  in,  ii.  567. 

sounds  heard  in  health,  ii.  531. 
of  morbid  type,  ii.  532. 

viscera,  relation  of,  to  chest-walls,  ii. 
605. 

walls,  relation  of  heart  to,  ii.  635. 
Thoracic  diseases,  diagnosis  of,  ii.  505. 

myalgia,  definition  o^  ii.  570. 
treatment  of,  ii  570. 

pathology  of,  ii  606. 

walls,  blood-vessels  in  relation  to,  ii 
635. 
Thorax,  auscultation  of,  ii  527. 

diseases  of  walls,  ii.  569. 

inspection  of,  ii.  520,  521. 

measurement  of,  ii  621. 

palpation  of,  ii  523. 

percussion  of,  ii.  624. 

physical  examination  of,  ii  621. 
regions  of,  ii.  505. 

shape  of^  significant  of  disease,  ii.  520. 

situation  of  or^rans  in,  ii.  616. 
Throat  affection  in  scarlet  fever,  i  825. 


Throat,  clergyman's  sore,  treatment  of,  ii. 
486. 

follicular  inflximmation  of,  ii.  760. 

inhalers  of  steam  for  the,  i  348. 
Thrombosis,  ii.  737. 
Thrush,  ii  763. 
Ticks,  i  904. 

Tic  of  the  muscles  of  the  face,  ii  371. 
Tinea,  i.  924. 

circinatuSj  i  928. 

decalvans  (see  Baldness),  i  940. 

tondens  (see  Ringworm),  i  927. 

tonsurans,  hair  from,  i.  930. 
Tissues  affected  in  rheumatism,  ii  15. 

calcified,  i  115. 

degeneration  of,  i  112. 

elements  in  amyloid  liver,  ii.  837. 

petrified,  i.  115. 
Tongue,  lesions,  ii.  758. 

syphilitic  lesions  of^  i.  723. 

treatment  of  lesions,  ii.  758. 

ulcers  of,  treatment  of,  ii  758. 
Tonsillitis,  ii  759. 

symptoms  o^  ii  769. 
Tonsils,  inflammation  of  ii.  759. 
Tophaceous  deposits,  ii  89. 
Tophi,  ii.  39. 
Trachealia,  i581. 
Tracheotomy  in  croup,  i.  687. 
Traininaf,  physical,  ii.  229. 
Transmission  of  heart's  sound,  ii  649. 
Traumatic  infection,  ii.  740. 
Treatment  of  acne,  ii.  908. 

acute  pulmonary  consumption,  ii  715. 
yellow  atrophy  of  liver,  ii  850. 

ague,  i.  522. 

alkaline,  of  rheumatism,  ii.  83. 

anaemia,  ii  59. 

angina  pectoiis,  ii.  627. 

antiphlogistic,  i.  156. 

aortic  aneurism,  ii.  730. 

aortitis,  ii.  728. 

aphonia,  ii.  7 64. 

aphthous  stomatitis,  ii.  756. 

apoplexy,  ii.  333. 
dietic,  ii.  336. 

ascites,  ii.  779. 

asthma,  ii.  158. 

baldness,  i  941. 

beriberi,  ii.  92. 

BrighVs  disease,  chronic,  ii.  125. 

bronchitis,  ii  662. 

cancer,  ii  182. 

cancrum  oris,  ii  766. 

cardiac  de^neration,  ii  616. 

cerebritis,  li.  308. 

chicken-pox,  i.  304. 

chloasma,  i.  942. 

cholera,  i  662. 

Dr.  Maclean*s,  i.  663. 

chorea,  ii  846. 

chronic  valvular  disease,  ii  622. 

cirrhosis,  ii.  826. 

colic,  ii  809. 
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Treatment  of  croup,  i.  684. 
delirium  tremena,  L  798. 
dengue,  L  863. 
dia^tes  mellitns,  iL  141. 
diarrhoea,  i.  631. 

of  typhoid  fever,  i  419. 
diphtheria,  i  574. 

Dr.  Maclean's,  remittentj;fever,  L  634. 
dysentery,  L  627. 
djTspepsia,  ii  793. 
ecthyma,  ii  909. 
eczema,  ii.  902. 
emphysema,  iL  670. 
enaocarditis,  ii.  695. 
enteritis,  iL  807. 
epilepsy,  iL  867. 
ergotism,  L  781. 
erysipelas,  L  863. 

erythematous  inflammation,  ii  898. 
fatty  heart,  ii.  616. 
favus,  L  938. 
febricula,  L  478. 
fevers,  L  163. 

follicular  inflammation  of  the  throat, 
iL761. 
stomatitis,  iL  766. 
gangrene  of  the  lungs,  iL  724. 
glanders,  i.  693. 
glossitis,  iL  766. 
green  sickness,  ii.  68. 
goitre,  L  811. 

gout,  ii.  48. 
ead  aflection  in  typhus  fever,  L  455. 
heart  degeneration,  iL  60. 
hsematoma,  iL  837. 
hemoptysis,  ii.  726. 
hsmorrha^  in  tjrphoid  fever,  L  423. 
hepatitis,  li.  830. 
herpes,  ii.  898. 
hybrid  of  measles,  L  861. 
hydrocephalus,  iL  881. 
hydrophobia,  i.  682. 
hydrothorax,  iL  644. 
hygienic  of  tulierculosis,  iL  236.* 
hysteria,  iL  354. 
ileus,  ii.  814. 

impaired  digestion,  iL  793. 
inflammation,  i.  155. 
influenza,  L  548. 
insanity,  ii.  439. 
insolatio,  ii.  398. 
intercostal  neuralgia,  ii.  670. 
intestinal  aflection  in  typhoid  fever,  i. 

421. 
itch,  i.  916. 

i'aundice,  iL  847. 
:eloid,  ii.  912. 
larjrngitis,  ii.  761. 
lead  colic,  i.  801. 

poiaonine,  L  801. 
lesions  of  tne  tongue,  ii.  767. 
liver  degeneration,  ii.  842. 
local  alkaline,  in  rheumatism,  ii.  33. 
lousiness,  L  909. 


Treatment  of  malignant  pustule,  L 
measles,  L  316. 
meningitis,  iL  292. 

of  cord,  iL  461. 
metastatical  dyscraaise,  iL  749. 
miliary  fever,  l  304. 
molluscum,  iL  912. 
mumps,  iL  760. 
myelitis,  iL  471. 
nephria,  iL  881. 
nephritis,  iL  887. 
neuralgia,  iL  601. 
noma,  u.  756. 
QBSophacitia,  ii.  765. 
oxyurides,  L  903. 
paralysis,  iL  492. 

from  lathyrus  «eU«tuf,  L  814. 
pemphitrns,  ii-  900. 
pericarditis,  iL  681. 
peritonitis,  iL  772. 
plague,  L  373. 
pleurisy,  ii.  636. 
pleuroclynia,  iL  569. 
pneumonia,  iL  696. 
pneumothorax,  iL  654. 
principles  of^  in  complex  morbic 

cesses,  L  153. 
preventive  of  hydrophobia,  L  68{ 
preventive  of  scarlet  fever,  L  ZA\ 

small-pox,  L  263. 

syphilis,  i.  738. 
psoriasis,  iL  910. 

pulmonary  sjrphilitic  lesions,  iL  'i 
purpura,  l  777. 

rational,  in  pneumonia,  iL  697. 
relapsing  fever,  L  474. 
remittent  fever,  L  530. 
rheumatism,  iL  27. 

by  blisters  (Davies),  iL  35. 
ringworm,  L  931. 
round  worm  parasites,  L  902. 
scald  head,  L  938. 
scarlet  fever,  L  338. 
scurvy,  i.  769. 
small-pox,  i.  258. 
specific  yeUow  fever,  i.  499. 
spinal  arachnitis,  ii.  461. 
spots,  Uver-coloured,  i.  942. 
stomach  ulceration,  iL  791. 
stomatitis,  ii.  753. 
suppurative  lesions  in  syphilis,  L 
syphilis,  L  730. 
tape- worm,  i.  853. 
thoracic  myalgia,  iL  670. 
tonsilitis,  iL  758. 
tnchinatous  disease,  L  880. 
tuberculosis,  ii.  231. 
typhoid  fever,  L  418. 
typhus  fever,  L  446. 
ulcers  of  the  tongue,  iL  768. 
urticaria,  ii.  899. 
vitiligo,  L  942. 
white-cell  blood,  iL  74. 
whooping-cough,  L  6^9. 
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TreeaJc  Farooh,  electuary  of;  il  93. 
Trematoda  (see  Fluke-like  parasites),  i. 

858. 
Tremor,  vibratile,  ii.  624. 
Trichina  spiraliSy  animals  infested  with, 
i.  871. 

breed  with  great  rapidity,  L  874. 

cyst  of,  i.  873. 

experiments  with,  i.  874. 

history  of  a  case,  i.  874. 

nature  of^  i.  871. 

pathology  of,  i.  874. 

pigs  infested  with,  i.  874' 

removed  from  cyst,  i.  872. 

symptoms  of  presence,  i.  873. 
Trichinatous  disease,  i.  873. 

cases  of,  i.  878. 

early  symptoms  of,  i.  879. 

treatment  of,  i.  879. 
Trichocephalua  dispar,  i.  866. 
Trichophyton,  i.  927. 
Tricuspid  orifice,  obstruction,  ii.  619. 

regurgitation,  il.  620. 
Trommer's  test  for  sugar  in  urine,  ii.  140. 
Tropical  realm,  diseases  and  mortality, 

ii.  915. 
Tropics,  temperature  of  body  in,  i.  39. 
Tubercle,  ii.  185. 

calcification  of,  ii.  197. 

cheesy  metamorphosis  of,  il.  194. 

chemical  analysis  of,  ii.  197. 

cretitication  of,  il.  177. 

degeneration  of,  il.  192. 

development  of,  slow,  ii.  197. 

granulations,  il.  197. 

grey,  and  yellow,  il.  201. 

growth  of,  during  typhoid  fever,  L  406. 

infiltration,  ii.  198. 

its  composition,  ii.  190. 

material  o^  i.  28. 

miliary,  ii.  201. 

morbid  anatomy  of,  IL  190. 

nodules,  ii.  198. 

nomenclature  of,  ii.  201. 

pulmonary,  mode  of  growth,  ii.  200. 

retrograde  changes  in,  ii.  194. 
Tuhercula  granulata,  il.  201. 
Tubercular  diseases,  i.  183;  il.  5. 
Tuberculization,  il.  191. 
Tuberculosis,  anatomical  indications  oi^ 
il.  225. 

cachexia  associated  with  (see  Tuber- 
culosis), il.  187. 

causes  o^  ii.  216. 

cod-liver  oil  in,  ii.  234. 

constitutional  origin  of,  ii.  203. 

definition  of,  ii.  187. 

dyspepsia,  butyric  fermentation  in,  ii. 
2U9. 

early  indicated  by  dyspepsia,  ii.  209. 

emaciation  progressive  in,  ii.  209. 

hsemoptysis  of;  ii.  216. 

healing  of  local  lesions,  ii.  206. 

hereditary  transmission  of,  il.  221. 


Tuberculosis,  hygienic  treatment  of;  ii. 

237. 
latent,  ii.  215. 
masked,  ii.  215. 

meningitis,  symptoms  of,  u.  284. 
mode  of  approach,  ii  215. 
occult,  ii.  215. 
pathology  of,  iL  188. 
persistent  elevation  of  temperature  the 

earliest  sign  of,  ii.  212. 
pretubercular  indications  of,  iL  213. 

sta^  o^  ii.  209. 
prevuence  of,  in  armies,  causes  o^  ii. 

219. 
sjrmptoms  premonitory  of,  ii.  209. 
treatment  of,  ii.  231. 
Tuberculous  diseases,  description  o^  ii. 

187. 
pathology  of,  ii.  185. 
Tumors,  i.  28. 
malignant  character  of,  ii.  170. 

structure  of,  ii.  170. 
Tymjianitic  percussion  note,  ii.  526. 
Type,  changes  of,  in  disease,  i.  132. 
of  adynamic  fever,  L  1 08. 
of  asthenic  fever,  i.  108. 
of  ataxic  fever,  i.  108. 
of  fever,  i.  104,  107. 
of  hectic  fever,  i.  109. 
of  inflammatory  fever  changed,  i.  141. 
of  nervous  fever,  i.  108. 
of  typhoid  fever,  i.  100. 
Types  of  a^e,  i.  516. 
disease,  i.  132. 
dysentery,  i.  618. 
sthenic  and  asthenic,  i.  147. 
Typhoid  "deposit,"  nature  of,  i.  407. 
exudation,  absorption  of,  i.  403. 
fever,  age  at  which  it  prevails,  i.  896. 

atrophy  of  intestines  in,  i.  408. 

catarrh  of  intestines  in,  i.  403. 

definition  of,  i.  380. 

diet  during,  i.  425. 

different  names  o^  i  881. 

duration  of,  i.  390. 

eruption  of,  i.  383. 

^wth  of  tubercle  during,  i.  406. 

in  children,  i.  385. 

intestinal  affection,  treatment  of,  L 
421. 

intestinal  haemorrhage,  i  403. 

lesions  in,  i.  395. 

mesenteric  glands  enlarged,  i.  404. 

mode  of  recoveiy  from,  i.  390. 

modes  of  death  in,  i  408. 

origin  of;  i.  410. 

paUiolo^  of,  i.  38i. 

prevention  of  its  spread,  i.  413. 

propagation  oi^  i.  225,  410. 

pulmonary  lesions  in,  i.  404. 

relapse  in,  L  392. 

specific  character  of,  i.  415. 

si>hacelus  of  Beyer's  glands,  L  402. 

spleen  enlarged  in,  i.  404. 
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Typlioid  fever,  BymptomB  of,  L  881. 
temperature  in,  i.  44,  385. 
treatment  of,  i.  418. 
treatment  of  haemorrhage  in,  L  428. 
tyiie  of,  L  108. 
type  of  pulse  in,  i.  110. 
ulceration    of    Peyer'a   glands  in,    i 

400. 
urine  in,  i.  892. 
T}7)hu8  and  typhoid  fever,  distinction 

o^  i.  376. 
cardiac  lesion  in,  i  442. 
cerebral  complications,  i.  439. 
coma-vigil  in,  i.  436. 
condition  of  blood  in,  L  437. 
convulsions  during,  i  438. 
definition  of,  i.  426. 
development  de  novo,  L  459. 
eruption  of,  i.  430. 
gangrene  of  lung  in,  L  442. 
historical  account  of^  i.  426. 
modes  of  termination,  L  437. 

fatal  termination,  L  444. 
morbid  anatomy,  i.  446. 
necessity  for  careful  nursing  in,  L  463. 
ori^n  and  propagation  of,  L  467. 
period  of  latency  in,  L  463. 
prognosis  in,  i.  443. 
pulmonic  complications,  i.  441. 
secondary  lesions  in,  i.  430. 
mbsultus  tendinum,  L  436. 
symptoms  of,  i.  429. 

favourable,  L  444. 

unfavourable,  L  443. 
temperature  of,  i.  436. 
treatment  of,  i.  445. 
use  of  stimulants  in,  L  451. 
Tyrosine  in  urine  of  jaundice,  ii.  846. 
sediments  of,  in  urine,  ii.  874. 

Ulceration,  i.  99,  100. 
growth  of  cells  in,  i.  100. 
inflammatory  lymph,  i.  1 00. 
liquefaction  of  tissue  in,  i.  1 00. 
of  mucous  membranes  in   typhoid 

fever,  i  406. 
of  Peyer's  glands,  i.  400. 
of  the  heart,  ii.  598. 
stomach,  ii.  788. 
Ulcers,  intestinal,  character  of,  in  typhus 
fever,  i.  401, 
of  stomach,  ii.  792. 
of  the  ton^e,  ii.  768. 
venereal,  hints  for  description  of,  i.728. 
United  Kingdom,  diseases  and  mortality, 

ii.  940. 
Uraemic  phenomena  in  scarlet  fever, i.  321. 
Urate  of  soda  deposited  in  gouty  joints, 

ii.  38. 
Urea,  Davy's  method  for  its  estimation, 
iL  856. 
estimation  of,  in  urine,  ii.  865. 
excretion  in  twenty-four  hours,  L  62, 
67. 


Urea  in  blood,  iL  271. 
Urea,  increase  of^  in  ftyaemia,  ii.  74 
in  serum  of  brain,  iL  277. 
largest  amount  passed  in  twenty 

hours,  L  67. 
liebig's  method  for  its  estimatic 

856. 
nitrate  o^  iL  277. 
Bev.  Samuel  Haughton's  table  f< 

868. 
Uric  acid,  estimation  o{^  in  urine 

Ghaumont),  ii  863. 
excreted  in  twenty-four  hours,  i 
sediments  in  urine,  ii.  871. 
Urinary  bladder,  digtomata  in,  at 

of  Good  Hope  and  Eg3rpt,  i.  8& 
dischar^  in  chorea,  iL  343. 
lesions  in,  from  distomtL,  L  864. 
Urine,  abnormal  constituents  in,  ch 

Bright's  disease,  iL  102. 
albumen  in,  in  Brigbt's  disease,  iL 
bloody,  iL  877. 
casts,  iL  870. 
cell-forms  seen  in,  iL  869. 
oompoffltion  oi,  in  dis^ise,  iL  861 
condition  of,  in  fever,  L  68. 

in  intermittent  fever.  L  62G. 

in  scarlet  fever,  L  327. 
density  o(  in  diabetes  meUitos,  ii 
epithelial  casts  in,  iL  879. 
estimation  of  chlorides,  ii.  854. 

diabetic  sugar  in,  iL  865. 

free  acidity  in,  iL  866. 

phosphoric  acid  in,  iL  861. 

saline  matter  in,  iL  867. 

soUds  in,  ii.  867. 

sulphuric  acid  in,  iL  861. 

urea  in,  ii.  856. 

uric  acid  (De.  Chaumokt),  ii. 
examination  of,  in  Bright's  ilisca 

118. 
excreta  in  Bright's  disease,  iL  97. 

in  cases  of  asthma,  ii.  161. 
formula  for  observation,  iL  99. 
fungi  in,  ii.  876. 
in  cases  of  insolatio,  iL  392. 
in  diphtheria,  i.  667. 
in  dyspepsia,  iL  793. 
in  pneumonia,  iL  675. 
in  typhoid  fever,  i.  892. 
in  yellow  fever,  i.  496. 
microscopic  examination  of.  iL  8< 

necessary  in  Bright's  disease,  ii 
of  jaundice,  leucine  in,  iL  846. 

sugar  in,  iL  846. 

tyrosine  in,  ii.  846. 
passages,  epithelium  of,  iL  868. 
phosimates  discharged  in  chorea,  i 
phosphatic  sediments  in,  iL  872. 
plan  to  be  followed  in  its  examin 

iL  861. 
sediments,  iL  867. 

of  carbonate  of  lime  in,  iL  874« 

of  cystinin,  iL  874. 
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U riue,  sediments  of  hippuric  acid  in,  ii.  872. 

of  leucine  in,  ii.  874. 

oxalate  of  lime  in,  ii.  873. 

tyrosine  in,  ii.  874. 

uric  acid  in,  ii.  871. 
**  smoky,"  in  BrighVs  disease,  ii.  127. 
specific  gravity  o^  iL  867. 
sugar  in,  and  test  for,  iL  138. 

at  the  ex})ense  of  the  muscles,  iL  141. 

from  starchy  food,  iL  141. 
volumetric  analysis  of,  iL  854. 
Urticaria,  iL  899. 
treatment  of,  ii.  899. 

Vaccination,  i.  277. 

characters  of  the  vaccine  cicatrix,  i.  295. 

compulsory  by  law,  L  279. 

estimation  of  its  efficiency,  L  297. 

legislative  enactments,  L  279. 

nature  of  protection  conferred  by,.  L 
281. 

often  imperfect,  i.  290. 

operation  of^  L  291. 

protective  influence  impaired,  L  287. 

selection  of  lymph  for,  L  298. 

signs  of  its  success,  i.  293. 

successful  rei)etition,  i.  295. 
Vaccine  lymph,  i.  276. 

substitutes  for,  i.  276. 
Valvular  disease,  symptoms  of^  ii.  621. 

of  heart,  chronic,  ii.  617. 
pathology  of,  iL  617. 
prognosis  in,  iL  621. 

treatment  of,  iL  622. 
Vapjour  bath  in  syphilis,  L  786. 
Varicella,  L  800. 
Varieties  of  amyloid  spleen,  ii.  889. 

cholera,  L  641. 

diphtheria,  i.  569. 

eight,  of  tape-wormjB  in  man,  L  826. 

fatty  heart,  ii.  607. 

neuralgia,  ii.  500. 

scarlet  fever,  i.  329. 

small-]X)x,  L  288. 

two,  of  Boihriocephalus  in  man,  L  826. 
Variola,  i.  234. 

from  vesicular  eruption  of  horses,  L  278. 
VarioUx  ovmc^  L  272. 

sine  eruptione^  L  235. 

vaccifUEf  definition  of^  L  266. 
Variolation,  artificial,  L  265. 
Varioloid,  L  251. 
Various  forms  of  beriberi,  ii.  88. 

bronchitis,  iL  658. 

erysipelas,  i.  358. 

fungus  foot  disease,  L  945. 

gout,  ii.  46. 
Venereal  lesions,  directions  for  recording, 
L  725. 

sores,  characters  of,  L  703. 
non-infecting,  L  711. 

ulcers,  hints  for  description  of,  L  723. 
Venous  emboUsm,  occurrence  of,  ii.  745. 

murmurs  in  ansemia,  ii.  56. 
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Ventricles  of  the  brain,  arachnitis  o^  ii. 

277. 
Vermes  cucurbitini,  L  829. 
Vesicle  of  cow-pox,  structure  ofi  L  275. 
Vesicular  emphysema,  definition  of^  ii 

667. 
eruption  of  horses  a  source  of  variola, 

L  273. 

n sites,  prevention  of,  L  853. 
Me  tremor,  iL  624. 

Virus,  infecting,  i.  701. 
its  changes  in  the  body,  i.  669. 
specific  of  small-pox,  L  237. 

Viscera,  abdominal,  relation  of^  to  walls, 
ii.  766. 

**  Vital  agency,"  L  12. 

Vitalists,  i.  12. 

Vitiligo,  i.  942. 

Vocal  sounds  in  health,  iL  531. 

Voice,  loss  o^  iL  763. 

sounds,  morbid,  iL  684. 

Volta-electric  machines  for  paralysis,  iL 
496. 

Volumetric  analysis  of  urine,  iL  853. 

Volvulus,  ii.  810. 

Vomit,  black,  L  484. 

Vomiting  as  a  symptom  of  cerebral  dis- 
ease, ii.  273. 

Von  Siebold's  and  others*  experiments, 
L  846. 

Wasting  diseases,  iL  185. 
palsy,  ii.  484. 

pathology  of,  iL  485. 
symptoms  o^  ii.  491. 
Water,  bitter,  of  Pullna,  ii.  872. 
use  of,   in  relation  to  constitutional 
disease,  ii.  248. 
Wave-like  defervescence,  L  32. 
Waxy  degeneration,  L  121. 
Weight,  age,  and  height,  concurrence  of, 
m  healthv  jiersons,  iL  226. 
body,  in  relation  to  heart  and  lungs, 

ii.  541. 
loss  of,  significance  of,  iL  231. 
of  brain,  n.  263. 

in  insanity,  iL  406. 
of  heart  and  lungs,  ii.  540. 
of  solid  viscera  of  abdomen,  ii.  816. 
specific,  of  brain,  iL  264. 
West  African  stations,  sickness  and  mor- 
tality at,  iL  943. 
West  India  stations,  sickness  and  mor- 
tality at,  ii.  942. 
White-cell  blood,  causes  of,  iL  74. 
definition  of,  ii.  67. 
diagnosis  of^  iL  73. 
historical  notice  of,  ii.  67. 
lymphatic  gland  affection  in,  ii.  71. 
patholo^  of,  ii.  67. 
prognosis  in,  iL  74. 
splenic  affections  in,  iL  71. 
symptoms  of,  iL  73. 
treatment  of,  iL  74. 
T 
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White  Boftening  of  the  brain,  ii  294. 

spots  on  heart,  ii  .676.' 
Whooping-cough,  causes  ofi  i.  667. 

carnification  of  lung,  i  662. 

definition  of^  i  660. 

latency  of,  i.  669. 

morbid  anatomy  o^  i  660. 

patholo^  o(  L  660. 

prognosis  in,  i  669. 

propagation  o^  L  667. 

symptoms  of^  i  623. 

treatment  oi^  L  669. 
Wines,  acids  in,  amount  o(  iL  266. 

amount  of  solids  in,  ii  268. 
sugar  in,  ii.  267. 

use  o(   in  relation  to  constitutional 
disease;  ii.  248. 
Worm  fever,  i  889. 

of  tanks  in  India,  i  898,  897. 
Worms,  i  862. 
Wrist-drop  (see  Lead  coUc),  i  800. 

Yellow  atrophy  of  liver,  ii  847. 
Yellow  fever,  i.  481. 
h^emorrbagic  phenomena  in,  i  498. 
in  Plymouth  sound  and  Southampton 

Water,  i.  489. 
in  the  "Eclair,"  i  486. 
latency  of^  i  487. 
malanous,  i  687. 
conditions  &vourable  for  its  rise,  i 

688. 
pathology  o^  i  687. 
opmions  as  to  its  nature,  i  481. 


Yellow  fever,  opinions  regardi 
I>athology  of;  i  481. 
phenomena  of^  i  483. 
prognosis  in  cases  o^  i  498 
propaoition  beyond  usual 

icallimits,  i  489. 
propagation  o^  i  487. 

by  famUeSf  i  491. 
pulse  in,  i  496. 
specific  algid/orm,  i  494. 

haemorrhagic  type,  i  494. 

purpuric  form,  i  496. 

Hhefucform,  i  494. 

typhmuform,  i  496. 
symptoms  of,  i  492. 
symptoms  which  are  (avonn 

unfavourable,  i  499. 
temperature  in,  i  496. 
treatment  o(  i  499. 
types,  groups,  or  forms  ot  : 
urme  in,  i  496. 

ZiTMANii's  decoction,  i  726. 
2k>ne8,  isothermic,  ii.  916. 
Zymotic  diseases,  i.  196. 

changes  of  blood  in,  i  196. 

deaths  from,  i  210. 

defined,  i  188. 

enthetic  order,  pathology  oi 

examples  o(  i  196. 

meanmg  of  term,  i  196. 

orders  o(  i  183.  • 

pathology  of^  i  195. 

poisons,  specific,  i  202. 
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